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Abstract
Background: Carefully planned and implemented training programmes are essential for optimal sports
performance. In depth knowledge of both the technical, tactical and physical demands of the sport are critical
to informing these training programmes. Gaelic football, an amateur intermittent field sport, is one of the
most popular sports in Ireland. Limited previous research has attempted to extensively analyse and interpret
key findings from the literature to formulate practical recommendations for Gaelic football training and
match preparation. The purpose of this research is to objectively analyse Gaelic football performance at the
elite and sub-elite levels and to use this data to propose a training model for Gaelic football. Methods:
Participants in this research were comprised of players from 5 elite Gaelic football teams and 2 sub-elite
Gaelic football teams. Global Positioning Systems (4-Hz, VX Sport, Lower Hutt, New Zealand; GPEXE LT
18Hz, Exelio, Udine, Italy) were used to monitor elite and sub-elite Gaelic football players during matchplay. Video analysis (SportsCode Elite V9, Sportstec, Warriewood, New South Wales, Australia) was used
to monitor technical proficiency and frequency of use in both cohorts during match-play. Three different
pitch sizes (40x20m, 60x20m, 80x20m) were used to examine the effect of pitch dimensions on the physical,
physiological and technical performance of sub-elite Gaelic football players during small sided games
(SSGs). Results: In the elite participants, the final 2 months of playing season elicited greater total distance
(p ≤ 0.001) and high-speed distance (p ≤ 0.002) in match-play when compared to the other months. An
analysis of the relationship between technical and running performance indicators found that the percentage
of short kick-outs taken by the opposition team and total opposition possession time were the variables found
to have the strongest association with increasing total distance and high-speed distance run, with positional
differences evident (r =.146 to.410, p ≥ 0.202). In analysing the reference team’s own technical performance,
the number of fouls made in the middle third had the largest negative effect (r = -.890 to -.325, p ≥ 0.439)
on running demands. In the analysis of sub-elite Gaelic football match-play, playing position had large
effects on several variables including number of possessions (ES = 0.18), number of shots (ES = 0.45), total
metres per minute (ES = 0.40 and average speed (ES = 0.40). A comparative analysis of the demands of
different SSG pitch sizes showed that players performed significantly greater high-speed running (p £ 0.001)
and sprinting (p £ 0.001) on the 60x20m pitch compared to the 40x20m and 80x20m pitches with only trivial
effects present for physiological demands. Games played on the 40x20m pitch were found to result in in
more scores (p = 0.062; η2 = 0.071) and possessions per team (p = 0.015; η2 = 0.106). Conclusions: The
findings from this research established that there was an almost linear increase in physical match-play
demands of Gaelic football players from early season to late season. The running demands of players can be
influenced by team strategies and tactical approaches. SSGs were found to be an effective method for
preparing for the physical, physiological and technical demands of Gaelic football match-play. The findings
from the series of studies presented is used to inform a Tactical Periodisation training model for Gaelic
football. The model considers the game structure, the demands of the game, the amateur status of players
and the seasonal structure to provide practitioners with a framework to plan Gaelic football training.
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Introduction
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1.1 Introduction
Gaelic football is an amateur sport, native to Ireland. The game has been governed by the Gaelic
Athletic Association (GAA) since the organisation’s inception in 1884, yet its origins precede
this date by centuries (T. Reilly & Doran, 2001). In addition to Gaelic football, the games of
hurling, camogie, handball and rounders comprise the other Gaelic games that reside under the
auspice of the GAA. The GAA was originally set up to prevent the extinction of these
indigenous games while Ireland was under British rule. The forming of the organisation
resulted in creating a sense of togetherness in rural communities across the country. In the later
part of the 20th century the popularity of Gaelic games spread from rural communities to urban
areas and abroad, where international tournaments are regularly held. Attendances at matches
can surpass 82,000 people in Croke Park, the national headquarters for the organisation. While
Gaelic football is an amateur sport, it has been found that training regimens are more akin to
that of professional sports teams.
The game of Gaelic football includes components which are evident in the games of rugby and
soccer, so it is often described as a both. Players can hold the ball in their hands and strike it
with either their foot or their hand. Unlike rugby, players can strike the ball forward with their
hand. While in possession, Gaelic football players must bounce the ball or solo the ball every
four steps. A solo requires the player to release the ball from their hand and tap it with their
foot before returning it to their hand. Matches are won by the team that accumulates more
points. The goalposts are similar to that in rugby league and rugby union. A point is awarded
for hitting the ball over the opposition's crossbar and between the two uprights. When the ball
is hit underneath the crossbar and between the two uprights, a goal (which is equivalent to three
points) is awarded. At adult level, Gaelic football matches are contested by two teams of 15
players, on a pitch about 40% bigger than a soccer pitch (130-145 metres in width, 80-90 metres
in length). Within Ireland’s 32 counties, Gaelic football players play for their clubs at a subelite level. Inter county competitions represent the elite level of Gaelic football, with teams
comprising the best club players in each county. The duration of club level matches are 60
minutes while inter-county matches are 10 minutes longer (i.e. 2 X 35-minute halves).
At the sub-elite level (club), the competition structures differ between counties. Within each
county, there are league and championship competitions as well as various cup competitions.
The highest level of adult competition in each county is the senior championship followed by
13

the intermediate championship and the junior championship. The winning team from each
county championship will progress onto the provincial club championship and if successful
will continue onto the All Ireland club championship. At the elite level (inter-county), teams
compete for two major competitions; the national football league (NFL) and the All Ireland
football championship. The Gaelic football season typically spans 8-9 months, culminating
with the All Ireland championship final in September. The NFL begins in January or February
each year, with the finals held in April. There are 4 divisions in the NFL, each comprising of 8
teams. The championship is split into three stages, the provincial championship, the All Ireland
qualifiers and the All Ireland championship. Provincial championships are completed in a
straight knockout format, beginning in May and continuing through to July. Teams compete
for the provincial championships in Connacht, Leinster, Muster and Ulster. If a team loses in
the provincial championship, they drop into the All Ireland qualifiers, often referred to as the
‘back-door’. The All Ireland qualifiers are also conducted in knockout format from June to
August, running alongside the provincial championship. The four teams that progress through
the All Ireland qualifiers without losing play the four winners of the provincial championships
in the All Ireland championship quarter-final stage. In 2018, the quarter final stage was changed
from straight knockout to a round-robin stage called the ‘Super 8’s’, where teams are
guaranteed a minimum of 3 games during this stage. Changes to the All-Ireland championship
format were due to come into effect in the year 2020, which would see counties participating
in a tiered championship, based off their seeding from the NFL. However due to the pandemic
outbreak of COVID-19 in 2020, this change has been delayed until the 2021 season.
In recent years, the emergence of sport science has led to Gaelic football evolving as a sport
and becoming more professional in many aspects. Coinciding with this evolution, has been an
exponential increase in the number of teams using technology to monitor and analyse
performance. With the increased accumulation of data in the sport, there is a need to provide
context to coaches with regards the significance of this data. Therefore, this thesis will focus
on the analysis of technical performance data and running performance data from Gaelic
football match-play and training. These findings will be used in the design of a novel and
innovative Tactical Periodisation model for Gaelic football. The specific aims and the
significance of the research are presented below.
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1.2 Aims & hypotheses of the research
The global aim of this research was to develop novel Tactical Periodisation training model for
Gaelic football. The aim was achieved by conducting 4 independent yet related studies
examining technical performance and running performance in Gaelic football match-play and
training.
The aims and null hypotheses of the research were as follows;
1) To assess variations in match-play positional running performance of elite Gaelic
football players across a competitive season H01: There will be no significant difference
in the running demands recorded across a competitive season or across playing position.
2) To examine the relationship between frequency of technical performance indicators and
running performance metrics in elite Gaelic football match-play.
H02: There will be no significant relationship between the frequency of technical
performance indicators and running performance metrics in elite Gaelic football matchplay.
3) To compare and contrast position specific technical performance indicators and running
performance metrics among sub elite Gaelic football players.
H03: Playing position will not have a significant effect on the running performance
metrics and technical performance variables in sub-elite Gaelic football match-play.
4) To examine the effect of pitch size on the physical, physiological and technical
demands of SSGs in Gaelic football
H04: Pitch size will not have a significant effect on the physical, physiological and
technical demands of a Gaelic football small sided games.
5) To develop a Tactical Periodisation training model for Gaelic football considering the
demands of elite and sub-elite Gaelic football match-play. H05: n/a
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1.3 Significance of the research
The existing research in the Gaelic football domain focuses primarily on the analysis of matchplay physical performance and athlete injury profiles. Technological advancements in recent
years have facilitated the analysis of technical and physical performance during both matchplay and training in a much more effective and accurate way. With the increase in the use of
tracking technology and video analysis software, there is a need for greater support and
guidance to assist coaches and practitioners regarding the interpretation of this data. For
example, coaches need to know how the data can be used to inform and guide their practice,
whether certain data scores are considered positive or negative and how contextual factors
impact on these metrics. Furthermore, much of the research to date has focused on the elite
level of Gaelic football performance; however, the vast majority of Gaelic football players play
at a sub-elite level. Therefore, it is important that data and analysis is also collated and analysed
relating to this significant cohort. In both the elite and sub-elite levels, there is a lack of valid
and meaningful information pertaining to effective preparation for match-play and the
periodisation of training.
Recent research relating to the physical demands of elite Gaelic football match-play has
reported running performance across playing positions and match periods. In other field sports,
a number of contextual factors have been identified as possibly impacting on the physical
demands, these include; pitch size , match location , level of competition , opposition quality ,
match importance , weather , score line and time of season. Currently, it is accepted that
running performance differs between playing positions in elite Gaelic football, with the middle
three positional lines (half backs, midfield & half forwards) covering more distance than the
full back and full forward lines. The quarter of the match has also been found to impact on
running performance metrics in Gaelic football with a significant drop in running performance
between the 1st quarter and the subsequent quarters. Apart from these two (position & match
quarter) contextual factors, little is known about what other factors may influence Gaelic
football performance. The elite playing season spans a 9-month period across two
competitions, however it is not known whether performance fluctuates across the season or
whether the demands of each competition differ. In soccer, total distance and high-speed
distance are greater at the end of the season in comparison with the start or the middle of
the season. The information relating to Gaelic football running performance across a season
would be useful for Gaelic football coaches and practitioners in analysing match-play data and
16

for planning training loads. At present, Gaelic football coaches must use analysis conducted in
other sports with different demands, game dynamics and competition structures to aid with the
planning of training loads across a season.
While contextual factors can give us more insight on factors which can influence running
performance variables, it is arguably more important to examine the relationship between
technical performance variables and running based performance metrics. In fact it has been
suggested that the complex inter related relationship that exists between technical performance
and running performance means that a thorough match analyses should not examine either of
these factors in isolation. Gaining an increased understanding of the relationship between
running performance metrics and technical performance can provide a greater insight into the
impact that differing tactical approaches has on these variables. In soccer, team formation and
percentage of possession have been found to influence the amount of high-speed running
(≥19.8 km h-1) in matches. Meanwhile in rugby league the number of defensive involvements
have been linked with a decrease in relative distance and relative high-speed distance (≥14.4
km h-1), a reflection of the fatiguing effect associated with the aforementioned defensive
involvements. To date, there is no research that has examined the relationship between
technical performance physical running metrics in Gaelic football. The information has the
potential to guide coaches understanding of how certain tactical plans may impact on physical
running demands.
There are upwards of 370,000 registered players who participate in Gaelic games on the island
of Ireland. Using this figure and the size of inter-county squads, annually approximately 0.3%
will represent an inter-county team, whereas 99.7% will compete solely at the sub-elite club
level. While a very small percentage of GAA players are fortunate enough to play at the elite
level, the majority of research to date has focused on players at this level. Only one study to
date has examined technical match-play demands in sub-elite Gaelic football players, while
no research has examined the physical match-play running demands of sub-elite Gaelic
football. Consequently, coaches of sub-elite teams must look to data published on elite Gaelic
football players as a reference for performance measures. Furthermore, for coaches working
with elite teams, it is also important to understand the demands of the sub-elite game to
facilitate a co-ordinated, structured transition of players from the sub-elite level to elite level
of Gaelic football.
17

Currently, there is a dearth of research which has examined training sessions in Gaelic football.
Furthermore, due to the fact that the number of training sessions greatly outweigh competitive
matches, it has recommended that increased analysis be conducted on the content, structure
and demands associated with these sessions. Two studies have examined physical and
physiological performance during SSG’s in Gaelic football , while two studies have examined
training load in elite Gaelic football. However, to date, no published research has examined the
technical demands of Gaelic football within a training context. The primary purpose of training
sessions is to prepare athletes for competition, so it is surprising that limited research has
examined the effectiveness of training practices. During training sessions in other field sports,
there is a higher frequency of technical actions completed on smaller pitches compared to full
size pitches so players are likely to have greater exposure to technical skills during training
sessions compared to matches. It would be beneficial to investigate technical performance and
physical performance during training practices to gauge what the frequency of technical skills
are in training games and how players are being prepared for the technical and physical
demands of match-play. The information could be used by coaches to aid in the development
and evaluation of training games and practices so they can be designed to maximise their
effectiveness.
Research relating to the periodisation of Gaelic football training across a training year is almost
non-existent. One publication has suggested a strength and conditioning programme for
different stages of the Gaelic football season (Off-Season, End of Off-Season, Pre-Season, InSeason & Post-Season). The guidelines they provide take cognisance of the strength, power
and fitness requirements for Gaelic football; however, they do not include any
recommendations for technical or tactical training and development. Obviously, it is critically
important to focus on the development of the technical and tactical elements of the sport as
these are critical components associated with optimum performance. An integrated training
periodisation model that considers the physical, physiological and technical demands of Gaelic
football would be highly beneficial to coaches at both the elite and sub-elite levels.
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1.4 Overview of the study
This thesis is comprised of eight chapters, each with a specific focus. The overall aim of this
thesis was to design a Tactical Periodisation model for Gaelic football training. The
development of the Tactical Periodisation model for Gaelic football was informed by four
experimental chapters, investigating technical and running performance in Gaelic football
training and matches. A brief overview of each chapter is presented below.
Chapter 1 – Introduction
Chapter 1 provides an overview of the research conducted to date, in intermittent field sports
and more specifically in Gaelic football. The aims and hypotheses of the research are outlined
in this section. The section also highlights gaps in the current literature and provides a rationale
pertaining to the significant impact that this research may have. The study has the potential to
inform coaching practice in Gaelic football relating to technical and running performance, but
also has the potential to inform the wider coaching science research domain in relation to
training periodisation.
Chapter 2 – Literature review
The second chapter serves to provide a detailed review of the research conducted to date in the
sport of Gaelic football, whilst also highlighting the gaps in the literature and areas for future
research. The chapter focuses on five areas: (i) anthropometric characteristics of Gaelic football
players; (ii) performance and injury profiles; (iii) physical and physiological demands of Gaelic
football; (iv) key performance indicators and (v) Gaelic football training methodologies.
Chapter 3 – Methodology
Chapter 3 provides a general overview of the methodologies employed in this research. It
focuses on the recruitment of participants, the equipment used, the reliability and validity of
the selected equipment and the methods of data collection. Specific information related to the
data which was collected and analysed is not presented here and is instead included in the
relevant experimental chapters (Chapter 4-7). Likewise, an overview of the statistical methods
is provided in this chapter with more detailed but information relating to the selected statistical
tests included in the respective experimental chapters.
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Chapter 4 – Seasonal changes in Gaelic football match-play running performance
Published works by the author incorporated into this chapter:
Mangan, S., Ryan, M., Shovlin, A., McGahan, J., Malone, S., O'Neill, C., Burns, C. & Collins,
K. (2019). Seasonal Changes in Gaelic Football Match-Play Running Performance. The
Journal of Strength & Conditioning Research. 33 (6), 1685-1691
The thesis author was responsible for all of the data inputting, statistical analysis and writing in
this paper.
Chapter 4 analyses running performance in elite inter-county Gaelic football matches and
variations across the season. The data presented relates to that of 5 elite Gaelic football teams
over a period of 95 inter-county matches. Running performance was categorised as total
distance (m) and high-speed distance (≥17 km h-1 m). Running performance was analysed and
compared across each month of the season.
Chapter 5 – The relationship between technical performance indicators and running
performance in elite Gaelic football
Published works by the author incorporated into this chapter:
Mangan, S., Ryan, M., Devenney, S., Shovlin, A., McGahan, J., Malone, S., O’Neill, C., Burns,
C. & Collins, K. (2017). The relationship between technical performance indicators and
running performance in elite Gaelic football. International Journal of Performance Analysis in
Sport, 17 (5), 706-720.
The thesis author was responsible for collecting all the technical performance data, and
completed all of the data inputting, statistical analysis and writing in this paper.
The second experimental chapter examined the relationship between technical performance
variables and running performance metrics in elite Gaelic football match-play. Match-play
running performance data and technical performance data were collected from 4 elite teams
during 52 competitive matches. The selected running performance metrics included total
distance (m) and high-speed distance (≥17 km h-1 m) while the technical performance variables
included possessions, passes, shots, turnovers, fouls and kick outs. The relationship between
technical performance and running performance was examined across playing positions.
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Chapter 6 - The positional technical and running performance of sub-elite Gaelic football
Published works by the author incorporated into this chapter:
Mangan, S., Collins, K. Burns, C., & O’Neill, C. (2019). The positional technical and running
performance of sub-elite Gaelic football. Science and Medicine in Football, 1 (3), Epub ahead
of print
The thesis author was responsible for all data collection, data inputting analysis, statistical
analysis and writing in this paper.
The third experimental chapter was the first published study to examine the positional technical
and running performance of sub-elite Gaelic football match-play. With the demands of the elite
level established, it was important to assess the demands on sub-elite players. Players from 2
sub-elite Gaelic football teams were analysed during 30 competitive matches. Technical
performance indicators included possessions, passes, shots, tackles, turnovers, fouls and kick
outs while running performance indicators included total distance (m), distance in different
speed zones, maximum accelerations and decelerations (m/s2), average speed (km·h-1),
maximal velocity (km·h-1) and metabolic power events.
Chapter 7 - An investigation into the physical, physiological and technical demands of
small sided games using varying pitch dimensions in Gaelic football
Published works by the author incorporated into this chapter:
Mangan, S., Collins, K. Burns, C., & O’Neill, C. (2019). An investigation into the physical,
physiological and technical demands of small sided games using varying pitch dimensions in
Gaelic football. International Journal of Performance Analysis in Sport, 19 (6), 971-984.
The thesis author was responsible for all data collection, data inputting, statistical analysis and
writing in this paper
The final experimental chapter examined the physical, physiological and technical demands of
Gaelic football small-sided games (SSGs) across 3 different pitch sizes (40x20m, 60x20m,
80x20m). Players from 1 sub-elite Gaelic football team participated in 39 SSGs (40x20m,
n=13; 60x20m, n=13; 80x20m, n=13) over the course of the season. Physical performance data
were collected during each game with GPS devices, physiological performance was monitored
with HR devices while all games were videoed for the analysis of technical performance.
Technical performance indicators included possessions, passes, scores, tackles, turnovers and
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fouls. Running performance variables analysed included total distance (m), distance in different
speed zones, max accelerations and decelerations (m/s2), average speed (km·h-1), maximal
velocity (km·h-1) and power events. The physiological performance indicators included were
average HR, peak HR (HRpeak) and time spent in three HR intensity zones (HRzone1 < 70%
HRmax; HRzone2 = 70-85% HRmax; HRzone3 > 85% HRmax).
Chapter 8 – Thesis conclusions and recommendations
The final chapter provides an overarching discussion and conclusion for this research. The
practical applications of the research are presented as are the limitations of the research.
Additionally, in this section, a novel and pioneering Tactical Periodisation model is presented
for Gaelic football. This Tactical Periodisation model is developed based on the technical,
physical and physiological demands of elite and sub-elite Gaelic football, which were
established from this research and provides a training framework for both elite and sub-elite
Gaelic football teams. Avenues for future research in this area are also discussed in the final
chapter.
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1.5 Glossary of terms
Abbreviation/Symbol

Explanation

GAA

Gaelic Athletic Association

GPS

Global positioning systems

m

Metre

cm

Centimetre

km·h-1

Kilometres per hour

kg

Kilogram

HR

Heart rate

CMJ

Counter movement jump

VJ

Vertical jump

SSG

Small Sided Game

U21

Under 21

U18

Under 18

Hz

Hertz (measurement of sampling
rate)

CI

Confidence interval

CV

Coefficient of variation

SD

Standard deviation

n

Number of subjects

η2

Eta squared

α

Alpha (level of significance)

ρ

Spearman’s correlation

p

Statistical figure

H0

Null Hypothesis
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Chapter 2
Literature Review
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2.1 Introduction to Gaelic football
Research in Gaelic football still remains quite limited in quantity and breadth despite its global
increase in popularity. All Gaelic sports have retained an amateur status since the inception of
the GAA in 1884. However, with the introduction of professionalism in soccer and rugby in
Ireland, the validity of the GAA’s amateur status has been questioned with calls for elite teams
to become professional. In fact the training regimens of elite Gaelic football and hurling teams
have been found to be similar to those in professional sports. With the increasing level of
professionalism, there has been a proliferation in the quantity and interest relating to the
research evidence underpinning Gaelic football practice. An online search of publications
related to Gaelic football was carried out using the PubMed database by the primary researcher
as part of the research process. Between the years 1900-2006, the number of publications that
contained the phrase “Gaelic football” in the title or abstract were 13. Using the same search
term for the period of 2007-2017, the number of publications were 46 (Correct as of 30/08/17).
The chapter focuses on five areas: (i) anthropometric characteristics of Gaelic football players;
(ii) performance and injury profiles; (iii) physical and physiological demands of Gaelic
football; (iv) key performance indicators and (v) Gaelic football training methodologies.

2.2 Anthropometric, performance and injury profile
2.2.1 Anthropometric profile

According to Reeves & Collins (2003), elite (inter-county) Gaelic football players are both
taller (182 ± 4 vs 181 ± 3 cm, p <.05) and heavier (83.0 ± 2.8 vs 80.9 ± 4.0 kg) than sub-elite
(club) players. Elite players were also found to have a lower percentage adiposity (11.3 ± 1.0
vs 18.3 ± 3.0%) than their sub-elite counterparts. Gaelic football teams play with five positional
lines, in addition to a goalkeeper (full back, half back, midfield, half forward and full forward).
The positional roles and demands can be quite different so it is important to consider positional
variation when examining anthropometric and performance profile data. Horgan and Collins
(2013) reported that elite midfielders were significantly taller and had a significantly lower
percentage adiposity than players in all other positions. A similar study of elite Gaelic football
players reported that there were no significant differences between outfield players for body
mass, skin-fold thickness or percentage adiposity. The lack of agreement is potentially due to
differences between the playing standard of players that were examined (i.e. what division the
team is in) and also the time of year at which the testing took place. Typically body fat
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percentages are higher in the off-season when players have gone through a phase of detraining.
Variation in anthropometric measures has recently been examined in Gaelic football players
over three time-points in a season (pre-season, early in-season and mid-season). An overall
increase in body mass was noted while there was a decrease in skin-fold thickness and
percentage adiposity across the 5-month period from pre-season to mid-season. Distinct
positional variations were also reported at each of the three time-points.
2.2.2 Performance profile

Performance profiles describe a player’s physical capacity and ability. Gaelic football matchplay is intermittent in nature, requiring players to have a strong aerobic ability whilst also being
able to perform short explosive movements. Aerobic capacity is often expressed in terms of
maximal oxygen uptake (V̇O2max) , however the reporting of such values in Gaelic football is
limited. There is a large range in estimated V̇O2max (maximal oxygen uptake) values among
elite Gaelic football players, ranging from 48.7 mL•kg-1•min-1

to 59.4 mL•kg-1•min-1.

Positional differences have also been reported in aerobic capacity. Research examining elite
collegiate Gaelic football players showed that midfielders (65.8 mL•kg-1•min-1) have a greater
aerobic capacity than both backs (56.8 mL•kg-1•min-1) and forwards (59.6 mL•kg-1•min-1).
Field tests are more commonly used in team sports to estimate aerobic fitness levels. Field tests
previously used in Gaelic football include the Cooper 12 minute run , the Yo-Yo Intermittent
Recovery Test and a 1km time trial. Both player position and time of season have been found
to influences the distance an elite Gaelic football player will cover in the Yo-Yo Intermittent
Recovery Test level 2 (Yo-Yo IR2). Elite midfielders were found to cover the highest amount
of distance in the Yo-Yo IR2 , while test results of elite players were found to improve
regardless of playing position, from pre-season to mid-season.
Strength is the ability to apply force to either overcome resistances to movement or resist
unwanted movement. Gaelic football players require a high level of strength in order to
compete effectively in physical contests for possession including, tackling and shoulder to
shoulder contact. Strength is not only important for physical contests, it is an important attribute
to in the development of speed. Kelly & Collins (2017) described the positional upper body
and lower body strength profiles of elite Gaelic football players across 3 time points in a season
(pre-season, early in-season and mid-season). At baseline, players performed a dead lift (lower
body) 1 repetition max (1RM) of between 132.8-162.8kg and a bench press (upper body) 1RM
of between 81.0-112.0kg. The authors observed a 19.7% improvement in deadlift 1RM scores
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over the season and while bench-press 1RM scores also increased, the improvement was not
found to be statistically significant. The figures presented by Kelly & Collins (2017) for benchpress 1RM (81.0-112.0kg) are much higher than figures previously reported by McIntyre
(2005) (73.7kg) indicating an increase in physical strength and condition among players.
Speed can be considered the product of stride frequency and stride length and it is an essential
attribute in Gaelic football, with a lot of decisive moments determined by the ability to produce
quick bursts of anaerobic activity. Speed in intermittent team sports is most often measured in
a straight line, ranging from 5 m sprints to 40 m sprints to reflect the sprint demands of
intermittent sport. Elite Gaelic football players will typically run 5 m in 0.97-1.30 s, 10 m in
1.68-1.87 s and 20 m in 2.90-3.19 s. Previous comparisons between Gaelic football players and
professional soccer players reported no significant difference between the sports for sprint
times over 10 m, 15 m and 30 m. Horgan & Collins (2013) reported that midfielders were
significantly faster than all other positions over 5 m while they were also significantly faster
than full backs and half backs over 10 m and 20 m. While straight line speed is important,
Gaelic football is a sport that involves many changes of direction. Agility is a term used to
describe the ability to change direction at speed in response to an external stimulus. To date,
no studies have presented data relating to the agility of Gaelic football players.
Anaerobic power is used to describe the type of activity that requires a relatively short, all-out
muscular effort. Vertical jumps (VJ) and counter movement jumps (CMJ) are often used as an
estimate of lower anaerobic body power. A CMJ requires the athlete to maintain their hands on
their hips while jumping whereas hand movement is free during a VJ. Gaelic football players
have been observed to score 65 ± 4 cm in a vertical jump. A study comparing professional
soccer and Gaelic football players discovered that the performance of both cohorts for vertical
jump height were similar. In terms of CMJ scores, Gaelic football players have been observed
to jump between 32.3 – 38.3 cm, depending on their playing position. Horgan & Collins (2013)
reported that elite midfielders performed best in the CMJ while more recently Kelly & Collins
(2017) have shown contradictory results where the jump height of elite midfielders were
significantly less in comparison to full backs, half backs and half forwards. Kelly & Collins
(2017) suggest that the low CMJ scores for midfielders may be due to a higher body mass in
comparison to the other positions. Another possible explanation provided is the evolution of
short kick outs, where jumping ability is now less important in midfield players when
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traditionally they would have had to contest for the ball aerially. Differences in CMJ scores
could also possibly be explained by inter-team variability and differences in assessment
methods.
2.2.3 Injury profiles

The demands of Gaelic football require players to be strong, powerful and fast, and with the
training volume and intensity being conducted, it is no surprise that the prevalence of injury is
high. Given that Gaelic football players are amateur athletes, a serious injury could have grave
implications on their ability to work outside of playing sport. A four year study of elite Gaelic
football player injuries discovered that about one in four players will sustain an injury each
year, with 76% of these injuries in the lower extremities. Hamstring injuries account for 2124% of all injuries and about half of all muscular injuries. On average, a hamstring injury will
keep Gaelic football players out of training for 21-33 days, potentially missing up to 4 matches
in the process.
With long lay-off periods for such common injuries there is a need to find the right balance of
sufficient training load to enable training adaptations while also protecting against injury. The
acute: chronic workload ratio (ACWR) has become a common method for prescribing
appropriate training loads. The ACWR involves the analysis of the absolute 1-week workload
(acute workload) compared to the 4-week chronic workload (4-week average acute workload).
An acute: chronic training load of greater than 2.0 or less than 1.35 has been found to greatly
increase the injury risk of Gaelic football players, while an acute: chronic training load between
1.35 and 1.50 actually has a protective effect for injuries. This U-shaped curve for injury risk
and training load was also observed when looking at maximum velocity exposures in Gaelic
football players. The authors identified that players who performed 10-15 maximal velocity
runs throughout the training week were much less likely to get injured when compare to players
who had less than 10 maximal velocity exposures or more than 15 maximal velocity exposures.
Therefore, practitioners should aim to incorporate 10-15 maximal velocity exposures in the
training week.
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2.3 Physical and physiological demands of Gaelic football
2.3.1 Measurement of physical demands

The game of Gaelic football is intermittent in nature with physical demands closely linked with
the ebb and flow of competitive match-play. The game demands can be measured both
internally (heart rate) and externally (GPS). Early analysis of the physical demands in Gaelic
football were carried out using single-camera player tracking. This involved a camera operator
following one player for the entire match. Following the match, the player’s actions were timed
and coded. The process yielded valuable information as to the work-rate profiles of players.
During a match-players were found to cover 8594 ± 1056 m in total, which was made up of
35% walking, 32% jogging, 12% striding, 4% sprinting, 17% moving backwards or side wards
and just 2% in possession of the ball. The authors observed no significant differences in
movement patterns across playing positions or per half of play. The accuracy of these methods
has to be questioned due to the subjective nature of data collection relying on human decisions
to estimate how far and how fast a player is running, using video footage which was filmed
from a distance of approximately 30 m. Another limitation of this methodological approach is
that 15 cameras would be required to analyse the physical demands of an entire team at one
single time-point. A separate study which used an audio recording device to vocally notate
player movements observed that players spent 22.0 ± 12.2% of time in a stationary position,
38.2 ± 8.3% walking, 6.7 ± 3.2% moving backwards, 18.9 ± 7.8% jogging, 7.8 ± 4.0% running,
3.0 ± 2.0% shuffling and 1.1 ± 0.8% soloing the ball. The difficulty in comparing the findings
from Keane et al., (1993) and McErlean, Cassidy & O’Donoghue, (2000) are due to the
differences in definitions of the activities. A 13.1% decrease in jogging from 1993 to 2000
suggests a change in the activity patterns of the sport, however the difference could in fact be
due to a difference in definitions used in the studies or may highlight the limitation of these
methods for identifying movement profiles. More recently Global Positioning Systems (GPS)
have been used to monitor player movements.
2.3.2 Overview of Global Positioning Systems

GPS technology which was originally developed for military purposes in the 1970s, is a
satellite system that provides geolocation and time information for GPS receiver devices on
earth. Approximately 30 GPS satellites complete 2 orbits of earth every day, each sending time
information from an atomic clock to GPS receivers. The GPS receiver then decodes the signal,
using a trilateration formula to determine the receiver’s exact location. However, to calculate
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a receiver’s exact location, the receiver must be connected to at least 4 satellites. GPS
technologies are now integrated into commercial devices such as mobile phones, navigation
systems and wearable fitness accessories. Traditionally GPS receivers were designed to
measure only location and time. This can be achieved from one transmission to the GPS
receiver. A second transmission will give a different time, and a different location, assuming
the GPS receiver has moved. The displacement between these two locations yields a measure
for distance. Speed can therefore be calculated by dividing the displacement by the time
between the two transmissions.
The four measures of location, time, distance and speed are the four pillars of any GPS receiver.
High-speed distance and sprint distance are commonly used performance measures derived
from GPS devices in team sports. The GPS software filters the data from the GPS receiver to
determine the amount of distance a player has travelled at a given speed. Accelerations and
decelerations can also be calculated by changes in speed over a given time. Other micro inertial
sensors have been incorporated into GPS devices, including tri-axial accelerometers,
magnetometers and gyroscopes. The addition of such sensors has increased variables which
can be measured using these devices. Accelerometers provide another method for measuring
accelerations and decelerations. Modern GPS devices allow for individual anthropometric and
physiological data to be assigned to each device. As a result, force can be calculated by
multiplying a player’s mass by their acceleration.
2.3.3 Global positioning systems in Gaelic football

Gaelic football has similar locomotion profiles to soccer and Australian football. In Australian
football players have been observed to run 12939 ± 1145 m in total distance , while professional
soccer players will typically run between 10000-13000 m in competitive matches. In recent
years, GPS have been used in Gaelic football to quantify match demands. In terms of total
distance, Gaelic football players will typically cover between 8160-9222 m in a competitive
match. While these total distances are lower than in soccer and Australian football, when
expressed in relative terms (m.min-1) similar results are found. Relative measures allow for
comparisons between players when time periods are different.
High-speed distance is a common performance measure reported in team sports. However, the
large variability in velocity and acceleration thresholds used across research studies results in
difficulties in comparison of literature in field-sports. In Gaelic football the majority of the
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research have used classification of high-speed at ≥17 km h-1. However this is not universally
adopted with some research using different speed thresholds for Gaelic football. It must be
noted however, that the study by Cullen et al., was with an U18 cohort. Analysis of high-speed
running data has found that at the elite level, Gaelic football players will run 1695-1731 m at
high-speed (≥17 km h-1). These figures are considerably less than high-speed distance figures
for Australian football (3880 ± 663 m) however, one must note the difference in match length,
pitch size, substitution dynamics and speed thresholds between the two sports. Given the
difference in match length between both sports, it would be best to make comparisons using
relative measures, dividing the specific metrics by number of minutes played.
Table 2.1. Match-Play Running Performance in Other Field Sports

Sport

Australian
Rules Football

Soccer

Rugby Union

Study

Playing
Standard

Total Distance
(m)
(Mean±SD)

High-Speed
Running (m)
(Mean±SD)

(Coutts et al.,
2010)

Elite

12939±1145

3880±633
(>14.4 km h-1)

(Aughey,
2010)

Elite

12734±1596

3334±756
(>15 km h-1)

(Osgnach et
al., 2010)

Elite

10950±1044

1077*
(>19 km h1)

(Rampinini et
al., 2007)

Elite

11019±331

2738±220
(>14.4 km h-1)

(Cunniffe,
Proctor, Baker
& Davies,
2009)

Elite

6953*

740*
(>18 km h- 1)

(McLaren,
Weston, Smith,
Cramb, &
Portas, 2016)

Elite

5720±680

1020*
(>15 km h-1)

* No standard deviation was provided in the study
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Elite Gaelic football players will typically perform 40 sprint actions per game (speed entries
above 22 km h-1), covering between 445-524 m in sprint distance. Because of the stochastic
nature of Gaelic football, players will accelerate (change in speed of ≥ 2 km h-1) 154-182 times
per match, lasting an average of 6.5 seconds each. Gaelic football match-play data for total
distance, high-speed distance, sprint distance and number of accelerations confirms that the
sport places a high demand on both the aerobic and anaerobic energy systems. Metabolic Power
is a metric reported in team sports that estimates the power outputs and energetic costs of
activities (Coutts et al., 2015; Malone, Solan, Collins, & Doran, 2016; Osgnach & di Prampero,
2018). Gaelic football players have been observed to have an average metabolic power of 9.512.5 W·kg-1 and an average energy expenditure of 58-70 Kj·kg-1, with midfielders having the
highest energetic demands (Malone, Solan, Collins, et al., 2016). Rolling averages have been
used as a method of expressing distances covered and can be used to determine the maximum
running distances covered in a defined period of time. Recent research in Australian football
and Gaelic football have used rolling averages to calculate the ‘worst-case scenario’ for matchplay demands (Delaney, Thornton, Burgess, Dascombe, & Duthie, 2017; Malone, Solan,
Hughes, & Collins, 2017). In Gaelic football, players can cover up to 194-255 m per minute in
intense periods (Malone, Solan, et al., 2017). This information is useful for the development of
training activities where teams can prepare for the ‘worst-case scenarios’ physical demands.
2.3.4 Contextual factors effect on physical demands

Given the taxing demands of Gaelic football it is no surprise that player’s physical movement
performance deteriorates during the match. Players have been found to cover lower levels of
total distance and high-speed distance in the second, third and fourth quarters in comparison to
the first quarter. Along with match quarter, playing position is a well-established factor that
influences running performance in Gaelic football. Midfield players have been observed to run
significantly more total distance (9023-9744 m) than full backs (6144-7344 m), half backs
(8200-9231 m), half forwards (8552-9022 m) and full forwards (6544-7290 m). They also
cover significantly more high-speed distance than all positions (full back, 981-1569 m; half
back, 1584-1991 m; half forward, 1544-2044 m; full forward, 1066-1666 m) and perform
significantly more accelerations than all positions (full back, 142-172; half back, 174-214; half
forward, 165-205; full forward, 122-177). The differences in running performance between
positions is likely due to the different tactical role that comes with each position. The large
differences between the middle eight players (half backs, midfielders, half forwards) when
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compared to full backs and full forwards can be explained by their tactical roles within the
team.
The role of full backs is generally to defend their own goal and mark the opposition’s full
forwards to prevent them from scoring. While in possession of the ball, orthodox full backs
will rarely pass by the half way line. Similarly, at the opposite end of the field, full forwards
will typically stay close to the opposition’s goal and stay in the attacking half. Half backs have
the job of marking the opposition’s half forwards, following them wherever they go. Since half
forwards are positioned further away from goal than full forwards, it is logical that they would
cover more distance than full forwards while attacking as they have more ground to make up
to get into a scoring position. Finally midfielders are tasked with providing a link between the
defence and attack. Midfielders starting positions are furthest away from both sets of goalposts
in the centre of the pitch, so naturally while out of possession, they contribute to defending
while in possession, they act as an extra attacker. In the past 10 years there has been somewhat
of a tactical evolution in Gaelic football, which has seen positional roles change. Many teams
now sacrifice a forward and play with an extra defender/back. There is also an increasing
number of instances where teams switch to zonal marking in defensive situations rather than
the traditional man marking approach.
In various sports, contextual factors have been identified for potentially influencing running
performance. These factors include and are not limited to pitch size , match location , level of
competition , opposition quality , match importance , weather and score-line. Aside from
playing position and match quarter, it is not known how running performance in Gaelic football
is influenced by such contextual factors.
2.3.5 Physiological demands

The physiological demands of sporting performance can be monitored with heart rate (HR)
monitors and by taking biological samples of various bio-markers (lactate, salivary IgA and
cortisol). An examination of internal physiological demands in match-play found that elite
Gaelic football players have an average heart rate of 160 ± 6 b.min-1 during a game. Elite Gaelic
football players also display a lower average heart-rate during match-play than sub-elite club
players, perhaps reflective of their greater fitness levels and their ability to deal with the
demands of the game. Whether elite or sub-elite, Gaelic football players will typically operate
at about 80% of their HR max during a match, indicating the high physiological strain placed
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on players. A more recent investigation has presented HRpeak and average HR in elite Gaelic
football. The authors examined positional differences and also focused specifically on the last
15 minutes of each half to assess whether there was a temporal difference in physiological
performance. There were no significant differences between positions for average HR and
HRpeak, however a significant decrement in average HR was observed from the 1st half to the
2nd half. Physiological demands have also been expressed in a training context during an inseason Gaelic football camp. Players were shown to work at between 80-95% of their HRmax
in the training sessions during the camp, demonstrating the high physiological demands of the
training. However, there remains a dearth of research and knowledge relating to the demands
associated with specific Gaelic football training activities.
2.3.6 Training load

An additional method to HR devices for measuring internal strain is asking players to rate their
perceived exertion (RPE) using the Borg scale. A benefit of using this method for internal
monitoring is that it is free and easy to administer, however a potential limitation is that the
data is subjective and can be influenced by a number of psychological and physiological
factors. Previously RPE has been used in Gaelic football to assess the energy cost of different
activities and to monitor training loads. Estimated internal training load can be calculated by
multiplying RPE by session duration in minutes and is measured in arbitrary units (AU). An
advantage of this method is that it allows for the calculation of training load in both gym based
and pitch based training sessions. As with external physiological demands, RPE can also be
influenced by a multitude of factors such as years of experience, fitness levels and playing
position.
In a typical training week, it has been found that elite Gaelic football players cover over 21000
m total distance on the pitch and have an internal training load between 1386-2740 AU. The
large variation in the above internal training load measures reflect the change in volume and
intensity of training across the season with late in-season loads much lower than early in-season
and pre-season training loads. The training loads have been found to decrease as the season
progresses, with a focus on match performance and fitness maintenance rather than fitness
development. At certain stages throughout the season teams may partake in intensive training
camps different to their regular training schedule. A 7 day in-season training camp completed
by one elite team resulted in players covering over 54000 m total distance with an internal
training load of 5984±554 AU throughout 10 pitch and 2 gym sessions. This large variation in
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training load from regular training weeks and the lack of guidelines relating to training loads
for Gaelic football, highlights the need for developing a training periodisation model. Such a
training periodisation model could provide coaches with guidelines for planning training on a
micro (weekly) scale and a macro (seasonal) scale, with respect to the demands of the support.

2.4 Key performance indicators
A performance indicator is a selection, or combination, of action variables that aims to define
some or all aspects of a performance. Key performance indicators (KPIs) are used as a metric
to assess individual performance or to compare performance across a team or between teams.
Performance indicators can be both physical and technical measures. Technical performance
indicators can be broken down into two categories; quality indicators and scoring indicators.
In Gaelic football, examples of quality indicators include tackle success rate and passing
success percentage while examples of scoring indicators include number of shots and number
of scores. Analysis of performance indicators over time allows for the creation of technical
trends for both individuals and teams.
The use of performance indicators and the analysis of performance has played a large role in
shaping how sports are played. The most well-known of tactical changes as a result of
performance analysis came in the late 1960s. An analysis of passing sequences and goal scoring
in soccer discovered that 80% of goals came after attacks with three or fewer passes. These
findings led teams to change to a more direct style of play where the ball was kicked long as
soon as possible. Teams who adopted this style of play were not very successful however with
opposition teams quickly learning how to defend against this one-dimensional style of play. In
contrast, in Gaelic football it was found that longer passing sequences have a greater success
rate for scores than shorter passing sequences, perhaps a reflection that long direct passes have
increased risk when compared to shorter passes.
In Gaelic football, research relating to the technical demands of match-play are extremely
sparse in number. It has been reported that ball in play time at the elite level has increased from
31 minutes per match in the 1980s to 39 minutes per match in the 2010s.Furthermore, teams
now perform approximately 3 more passes for each minute the ball is in play compared to the
1980s. In elite match-play, teams will hand pass the ball 131-167 times and kick pass the ball
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62-71 times. The ratio of hand passes to kick passes has increased from 1.6:1 in the 1980s to
2.5:1 in the period of 2014-2016 with teams now favouring a style of maintaining possession.
Elite teams will typically have between 19-24 shots from open play in a match. At the sub-elite
level, shots from play are not reported individually however teams will average 20-27 shots in
a match from a combination of open play and set pieces. Sub-elite teams will have the ball
between 41-50 times in a sub-elite game, depending on the grade they play at. It is important
to note playing standard when analysing match-play performance, particularly when describing
the demands of match-play.
An analysis of 57 inter-county Gaelic football matches observed that “top ranked teams” have
a greater scoring efficiency (more scores per attack) than “bottom ranked teams”. Top teams
were chosen on the basis of having reached at least the 1⁄4 finals of the All Ireland
Championship at least twice in a 3-year period (2010-2012), while bottom teams were any team
outside of this criterion. Interestingly, top teams displayed greater scoring efficiency when
playing against other top teams than they did against bottom teams. Carroll (2013) suggests
that this may be due to a subconscious bias in players where they feel they do not need to be
as clinical against weaker opposition as they will get more chances. One previous study in
Gaelic football relating to technical performance analysis was focused on counterattacks. A
counterattack was defined as when one team begins a possession in the attacking third of the
pitch after seizing possession of the ball from the opposition in the defensive third of the pitch
when 7 or more of the opposition players were in this third. In Gaelic football 22% of
counterattacks were found to result in a score with a further 19% resulting in a scoring attempt.
The above research highlights the importance of maintaining possession when in possession
and the importance of contesting for possession when without the ball. Overall there is limited
research relating to technical performance indicators in Gaelic football and extremely limited
research that has integrated running performance variables and technical performance
indicators.

2.5 Gaelic football training methodologies
Elite Gaelic football teams will generally have two pitch training sessions and two gym
sessions each week with either a match or further training session at the weekend. Sub-elite
players will typically have a similar schedule with one less gym session. Although Gaelic
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football training sessions outnumber matches by a ratio of about 4 to 1, research relating to
Gaelic football training methodology is limited. Small sided games (SSGs) are one such
training methodology that has been investigated in Gaelic football. SSGs are a popular training
methodology employed in team sports defined by a reduction in player number and or pitch
size compared to regular games. They offer a platform to train the physical, physiological and
technical elements of games in tandem. The physical, physiological and technical outputs can
be altered by adapting factors such as player numbers , game duration , game conditions , pitch
size and coach encouragement. In Gaelic football just two studies have investigated the use of
SSGs in a training context.
Collins, Reilly & Doran (2013) were the first to report on SSGs in Gaelic football with an 8week intervention study. Throughout 20 training sessions, players participated in SSGs on an
80x20m pitch. The games lasting 4 minutes, were contested between 2 teams of 4 players and
were repeated 6 times in a training session with a 3-minute active recovery between games.
Following the 8-week training intervention, significant improvements were observed for
repeated sprint ability, 5m sprint times and estimated V̇O2max. This provides support for this
training approach as a viable alternative to traditional conditioning training. A more recent
investigation examined the effect of altering the pitch size in Gaelic football SSGs. Participants
took part in 4-minute games between 2 teams of 4 players on 3 different pitch sizes (40x20m,
60x20m and 80x20m). The authors reported a linear increase in total distance (m), high-speed
running (≥17 km h-1) and very high-speed running (≥22 km h-1) as pitch size increased. The
information is useful to coaches in terms of planning SSGs for running performance however
it is not known how technical performance is affected by altering the pitch size.
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Table 2.2. Summary of Studies Examining the Effects of Pitch Dimensions on Running
Performance in Small-Sided Soccer Games

Total Distance
Study

Pitch Size

Duration

No. Of Players

(m·min-1)
(Mean±SD)

5 v 5 plus

62x44m

8 mins

50x35m

8 mins

32x23m

8 mins

30x30m

4 mins

45x35m

4 mins

66x45m

4 mins

27x27m

4 mins

5v5

105*

37x37m

4 mins

7v7

111*

52x52m

4 mins

10 v 10

117*

30x20m

4 mins

40x30m

4 mins

50x40m

4 mins

(Castellano,

43x30m

6 mins

3v3

93*

Casamichana, &

55x38m

6 mins

5v5

89*

Dellal, 2013)

64x46m

6 mins

7v7

73*

(Dellal et al., 2012)

30x20m

4 mins

4v4

167*

(Casamaichana &
Castellano, 2010)

(Gaudino et al.,
2013

(Hodson, Akenhead,
& Thomas, 2014)

goalkeepers
5 v 5 plus
goalkeepers
5 v 5 plus
goalkeepers
5 v 5 plus
goalkeepers
7 v 7 plus
goalkeepers
10 v 10 plus
goalkeepers

4 v 4 plus
goalkeepers
4 v 4 plus
goalkeepers
4 v 4 plus
goalkeepers

125.0±6.2

113.6±3.8

87.0±4.6

101*

103*

110*

96*

121*

121*

*No standard deviation was provided in the study
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The literature relating to recommendations for Gaelic football training is extremely limited so
practitioners must often look to other sports for guidance on training methodologies. It is
challenging relying on other sports for training recommendations due to differences in game
dynamics and structure. One piece of research has put forward guidelines for a strength and
conditioning program for Gaelic football players. The authors break the season down into 5
different stages (Off-Season = 3 months, End Off-Season = 1 month, Preseason = 2 months,
In-Season = 5 months & Postseason = 1 month) ranking the priority of types of training in each
stage. The limitation of this method is that the duration of the in-season and subsequent offseason stages will be determined by the competition structure in each county and the success
of the inter-county team. In the first two stages (Off-Season and End Off-Season) strengthspeed work and speed, agility, quickness (SAQ) work were prioritised over aerobic and
anaerobic endurance training. In the Preseason phase, SAQ training was prioritised ahead of
aerobic, anaerobic endurance and strength-speed respectively. During the In-Season phase
strength-speed was seen as the most important element followed by SAQ training while aerobic
and anaerobic endurance work is excluded during this phase. In the Postseason phase, aerobic
endurance training takes the priority followed by rehabilitation work and strength-speed
training. The guidelines provided by Brown & Waller (2014) are welcomed as they are the
only such guidelines for Gaelic football however the authors failed to rationalise why the
selected training methodologies are proposed. A further limitation of these guidelines is that
they do not consider the technical skills or tactical elements of the game.

2.6 Tactical Periodisation
Tactical Periodisation is a conceptual framework for soccer training, developed by Professor
Vitór Frade from the University of Porto in Portugal, and popularised by high-profile
Portuguese soccer coaches such as José Mourinho, Carlos Queiroz, and André Villas-Boas
(Tamarit, 2015). Due to the origins of the model in Portugal, much of the literature relating to
Tactical Periodisation is written in Portuguese. In recent years, the Tactical Periodisation model
has been adopted to other sports with Eddie Jones, the national coach of the English rugby
union team, a proponent of the model (Tee, Ashford, & Piggott, 2018). In simple terms, the
premise of the original Tactical Periodisation model is that soccer should be trained with
respect to its logical structure of four game moments; (i) offensive organisation, (ii) defensive
organisation, (iii) transition from defence to attack and (iv) transition from attack to defence.
One of the key principles is that the tactical, technical, physical and physiological components
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are never trained in isolation but are always linked back to at least one of the four game
moments.
The design of a Tactical Periodisation model that is suitable for Gaelic football, taking into
account the demands of the game and the amateur status of players, has never been attempted,
to the knowledge of this author. Much of the literature relating to Tactical Periodisation centres
around the ‘game model’, or simply how the coach wants the game to be played. In Tactical
Periodisation, all elements of training should reflect the game model of the coach. In essence,
this is the first step in creating a team’s tactical philosophy. The coach should have a clear
understanding of the game, and how they want it to be played, leading to the development of a
model that is determined by their experiences that they can communicate clearly and concisely
to their players. According to Carvalhal (2001), quoted in Tamarit (2015, Chapter 3, PP2), the
game model,
“…is the future, what we want to achieve and what I am constantly visualizing,
it is what I want, it is where I want to get to even knowing that I will never get
there…. It is the idea of play that gives me the coordinates to work, to guide
and to achieve the maximum level of play”
The coach must also consider the players that they have available when developing their
approach. For example, in Gaelic football, the coach may decide that part of their philosophy
is to kick long passes into their full forward line. The physical attributes and technical ability
of their full forwards may determine whether the ball is kicked in high for an aerial contest or
kicked in low in front for a contest of speed across the ground. The game model is a constantly
evolving ideal, determined by the coaches’ learnings, philosophy, resources available and the
ability of players.
If the game model is the overall ideal, how the players react in the specific game moments is
the process of how they can achieve this optimal performance. The four game moments widely
defined in soccer are (i) offensive organisation, (ii) defensive organisation, (iii) transition from
defence to attack and (iv) transition from attack to defence. It is the coach’s role to re-create
these four moments of the game in training to encourage and provoke the players to make the
correct decisions when faced with similar scenarios in match-play. While it is important to have
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a strategy for each of the game moments, it is also important to allow for autonomy and
creativity in the mindset of the players, which will facilitate more organic learning and decision
making. Once the players know their role in the team, it can be beneficial to change their
positions in training to stimulate their thought process with regard to fostering a greater
understanding of the collective game plan from a variety of different perspectives.
Tactical Periodisation models are implemented using a weekly pattern known as a
‘morphocycle’, when translated from Portuguese. The morphocycle follows the same pattern
each week throughout the season and will only be altered if the number of days between
matches change (Tamarit, 2015). The morphocycle is structured so that there is a ‘horizontal
alteration’ throughout the week. A phrase translated from Portuguese, horizontal alteration
relates to the manipulation of training to emphasise the development of different physical,
physiological and tactical elements at specific stages during the training week (Tee et al., 2018).
The training emphasis is switched on a daily basis to ensure that training of the physical
components is balanced, and to allow sufficient recovery of the physical component stressed
in a given session (Tee et al., 2018). The typical weekly morphocycle for soccer as described
by Tamarit (2015) is presented in Figure 2.1. In weeks with a 5-day gap between matches, one
day of training is removed to provide for adequate recovery time and also to ensure that the
team can prepare effectively for the next match.
This form of periodisation with the volume, intensity and training focus changing throughout
the weekly morphocycle has previously been termed as a ‘daily undulated periodisation model’
(Haff, 2016). Such a model is in contrast to a ‘traditional periodisation model’ where the athlete
performs the same number of sets and repetitions across the training week while varying the
training load (Haff, 2016). A proposed advantage of a ‘daily undulated periodisation model’ is
that because the training focus is changed on a daily basis, there is less likely to be accumulated
neural fatigue which would occur from doing the same type of exercises across the training
week (Haff, 2016; Komi, 1986). However, it must be noted that undulating training models
with a higher volume of training load have been linked to greater peripheral fatigue and
increased injury risk, therefore training load should be planned carefully, particularly in periods
of competition (Haff, 2016; Painter et al., 2012). Gaelic football is a sport that requires high
levels physical strength, power, and ability to perform repeated high-intensity actions (Malone,
Roe, Doran, Gabbett, & Collins, 2017). Therefore during in-season periods, it is not appropriate
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to block focus on singular physical attributes so training focus should vary from day-day within
the morphocycle. Overtraining can occur if the volume or intensity of training is increased too
rapidly over a period of months or even weeks without sufficient recovery time (French, 2016).

2.7 Summary
Although research in Gaelic football remains limited in comparison to major field sports such
as rugby and soccer, there is a growing body of research relating to Ireland’s national sport. As
Gaelic football develops a greater degree of professionalism with regards to player preparation
and monitoring , we know more about the performance profile of players and medically.
Advancements in tracking technology have also meant that there is now a strong understanding
of the physical demands of the sport. There still remains large gaps in the research relating to
Gaelic football when it comes to nutritional information , psychology, the analysis of match
and training performance and training periodisation. Few studies in Gaelic football have
attempted to make the link between performance descriptors and performance outcomes, in an
effort to analyse what constitutes a good performance. A potential reason for the lack of
comparisons between teams or players is the difficulty in objectively measuring individual
team or player success. Reporting descriptive team characteristics and events are important,
however, without making them relative to other teams or to performance outcomes, a large
amount of the practical relevance is lost. In order to create a periodisation model for Gaelic
football it is first necessary to know the demands of the elite and sub-elite games, to better
understand training and match preparations and acknowledge the amateur nature of the sport.
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Chapter 3
General Methodology
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3.1 Introduction
This chapter serves to provide the methodological approach and techniques used in this thesis.
An overview of participant background and selection, data collection processes and range of
equipment used throughout this research journey is provided. For more specific information
regarding the methodologies and specific information on the statistical analysis used in each
study, refer to the methodology sections in the respective studies in Chapters 4, 5, 6 and 7.
Essentially, the purpose of this research was to analyse technical and physical performance in
Gaelic football match-play and training to allow for the creation of a novel and pioneering
training periodisation model that could be applied to elite and sub-elite Gaelic football. Stage
1 of this research involved the collection of match-play data from both elite and sub-elite teams,
while Stage 2 focused on the collection of data in small sided games (SSGs) during training for
sub-elite players. Both Stages of the research informed the development of the Tactical
Periodisation model for Gaelic football.

3.2 Participants
For the elite cohort studies, participants were recruited on the basis that they were members of
an inter county Gaelic football panel (see below Table 3.1). In total, 93 participants from 5
inter county Gaelic football teams participated in Chapter 4, 74 of which from 4 of the teams
also participated in Chapter 5. The 5th team was not included in Chapter 5 as video footage was
not available for their matches. A similar selection process was followed for the sub-elite
studies, with a public call for participation released. Potential participating teams then
contacted the primary researcher and discussed the research schedule. Sub-elite participants
were selected on the basis that they played with a club Gaelic football team. In total 68
participants from 2 club teams were recruited for the sub-elite match demands study (Chapter
6) with 34 of them from 1 club team also participating in the SSGs study (Chapter 7). All data
were anonymised before data analysis and were processed with accordance to the Declaration
of Helsinki and General Data Protection Regulation (GDPR). Participants were included on the
basis that they provided written consent and were over the age of 18. Prior to the recruitment
of participants, ethical approval was received from the Host Institution’s Research Ethics
Board. Participants were provided information regarding the study and assured of the
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confidentiality of their data. Participants were told they could withdraw at any stage throughout
the research. The Participant Information Sheet and Consent Form templates can be seen in
Appendix B.
Table 3.1. Participant Information
Chapter

Population

No. of Teams

No. of Participants

Age

4

Elite Gaelic football players

5

93

26.8 ± 2.8

5

Elite Gaelic football players

4

79

26.4 ± 2.9

6

Sub-elite Gaelic football players

2

68

24.1 ± 4.6

7

Sub-elite Gaelic football players

1

34

23.9 ± 4.4

3.3 Equipment
There are a number of ways to monitor physical performance in sport, including the use of
single camera tracking, notational analysis, semi-automatic camera tracking systems, local
position systems (LPS), and global positioning systems (GPS). The use of GPS and LPS, rather
than camera tracking systems, has become more common in recent years due to concerns
related to the reliability of camera tracking systems due to issues with player crossovers,
lighting and colours. One of the advantages of GPS over LPS is that LPS involves fixed
receivers being placed around a pitch, which can be expensive to install, and which limits their
mobility when compared to GPS. The current research utilised two different brands of GPS;
VX Sport GPS (4Hz, Lower Hutt, New Zealand) and GPEXE (18Hz, Exelio, srl, Udine, Italy).
The GPS microtechnology used in Chapter 4 and 5 (VX Sport) were coming to the end of their
lifespan following data collection so it was decided to upgrade to a system with a higher
sampling frequency for the subsequent studies (Chapter 6 & Chapter 7).
3.3.1 Validity and reliability of the VX sport GPS system

The VX Sport GPS microtechnology was previously compared to a semi-automated camera
tracking system (Prozone, 10 Hz, Leeds, UK), LPS technology (Inmotio Object tracking, 45
Hz, Amsterdam, the Netherlands) and another GPS device (GPSports, SPI Pro XII, 5 Hz,
GPSports, Canberra, Australia). All four methods were assessed on the (i) agreement between
systems, (ii) validity of the systems when compared to timing gates and (iii) reliability of the
systems when the tests were repeated. Participants wore the 2 GPS devices and the LPS device
while running on a 200m oval circuit at three different speeds (7.2 km∙h−1, 14.4 km∙h−1, 19.8
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km∙h−1) and also performing standardised sprints (40m sprint, L-shaped sprint, Zigzag-shaped
sprint). Each of the tests were repeated several minutes later to assess the reliability of each
system. It was found that there were small between-system differences in total distance;
however, Prozone reported greater distance at high-speed than the other three systems. In
monitoring distance run at three different speeds, Buchheit and colleagues (2014) observed that
the Inmotio LPS system largely underestimated the distance run at 7.2 km h-1 and moderately
underestimated the distance run at 14.4 km∙h−1, while Prozone and GPSports moderately and
largely overestimated the distance run at 14.4 km∙h−1. The VX system was found to outperform
the other devices in terms of validity on the 200m circuit with a lower overall bias than the
other methods. It had a small range of variation at 14.4 km∙h−1, while slightly underestimating
the distance run at 7.2 km∙h−1 and slightly overestimating the distance run at 19.8 km∙h−1. The
measures of peak velocity were very largely correlated with the peak velocity from the timing
gates however the VX system did slightly underestimate peak velocity by 1.2%.
The coefficient of variation (CV) was utilised to examine the reliability of each system. For the
high-speed runs, the CVs for the GPSports device (1.5%) and the VX Sport device (3.3%) were
small to moderate and low respectively. The VX system was found to have good reliability for
measuring peak velocity (CV~1%) and moderate reliability for peak acceleration (CV = 17%).
Buchheit and colleagues (2014) observed that peak velocity measures in a change of direction
run had moderate CVs for all systems, with the Inmotio LPM and VX system displaying lower
CVs than the other systems. Similarly, Malone and colleagues reported that the coefficient of
variation (CV) for the VX GPS devices was less than 5% for total distance, however, highspeed distance (>17.0 km∙h−1) had a CV of 8.0 ± 2.5% (95% CI). Taking into account the
validity and reliability of each system, the VX sport devices were deemed suitable for the
measurement of intermittent physical activity in sports such Gaelic football, soccer and AFL ,
thus they were suitable for data collection in this thesis.
3.3.2 Validity and reliability of the GPEXE GPS system

The GPEXE microtechnology has also been found to be valid and reliable for determining
movement patterns in team sports following a comparison to established 10Hz GPS
microtechnology and a 20Hz local positioning system (LPS). Six participants completed 10
trials of a sport-specific circuit whilst wearing both devices. The circuit involved walking,
jogging and sprinting sections, which were a combination of straight line running and changes
of direction. Validity was determined by comparing the measured data to data collected from
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double-light timing gates and expressed as the typical error of estimate (TEE). The reliability
was examined by comparing two devices of each technology via the coefficient of variation
(CV).
In terms of validity, each of the systems displayed good validity for the entire distance covered
over 129.6 m, sprinting over 25.1 m with CODs, and sprinting over 30 m. Specifically the
validity results for the GPEXE technology on those tests were; entire distance covered (1.6±0.3, Bias % ±90% CI; -1.6±0.3, Typical error of estimate between units (TEE) ±90% CI),
sprinting over 25.1 m with change of directions (-9.2±0.3, Bias % ±90% CI; 0.5±0.1, TEE
±90% CI) and sprinting over 30 m (-6.7±0.6, Bias % ±90% CI; 1.0±0.1, TEE ±90% CI). Both
GPS devices had a negative bias within each test with the exception of jogging over 10 m with
a jump, on the other hand the LPS technology had a positive bias for all tests except for
sprinting over 30 m. The GPEXE technology demonstrated smaller biases and TEEs than the
10Hz GPS technology, but greater than the 20Hz LPS technology.
In terms of reliability, again the 10Hz GPS demonstrated larger biases and TEEs than the
GPEXE system and the LPS technology (M. W. Hoppe et al., 2018). The GPEXE technology
outperformed the 10Hz GPS technology on all tests of reliability and matched, or had lower
TEEs, than the LPS technology on 8 of the 15 tests. The study by Hoppe et al., (2018) showed
that the 18Hz GPEXE system demonstrated enhanced validity and reliability for determining
distance covered and sprint mechanical properties when compared to an established 10Hz GPS
technology. Although the 20Hz LPS technology demonstrated the greatest validity and
reliability overall, the number of outliers due to measurement errors of the LPS technology
limits its practical application. Additionally, the significantly lower cost and the mobility of
the 18Hz microtechnology when compared to the 20Hz LPS technology made it a more
practical option in the current research. Taking the findings of Hoppe et al. (2018) into account,
this microtechnology was deemed appropriate for data collection of the demands of sub-elite
Gaelic football matches and small-sided games as Gaelic football is a sport that involves
frequent direction changes and high-speed actions.
3.3.3 Heart rate measurement

Heart rate (HR) devices can be used to monitor the individual responses to exercise. In this
research, Polar HR devices (Polar Team 2 System, Polar Electro OY, Kempele, Finland) were
used to monitor players during the SSGs (Chapter 7). These HR devices have been previously
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validated by comparing the data to an ECG. The authors noted a 3.7% deviation in average HR
from the ECG data, ranking it second out of the four brands of devices analysed, behind the
Acentas team monitoring system (Acentas GmbH, Hörgertshausen, Germany). The Polar HR
devices were also ranked second out of four for failure quota, with a 1% downtime during 45
minutes of testing (downtime: 286 s/2700 s). The specific model of the devices (Polar Team 2)
used in the current research have previously been used to monitor physiological performance
in team sports.

3.4 Data collection
3.4.1 GPS data collection

Match-play GPS tracking data for both elite and sub-elite participants were collected during
competitive matches only. Training data (GPS, video and HR) for Chapter 7 was collected
during the regular club season (February-October). In the match-play investigations, only full
data sets (i.e. the entire match) were selected for analysis. Each participant was assigned a GPS
device and wore the same device for the duration of the data collection process. Before going
onto the pitch, each player was equipped with a harness for the GPS device. The device was
placed within the protective harness between the shoulder blades. Each device was turned on
and activated in order to establish a satellite lock for at least 15 minutes before the start of each
match and training session. Following the activity under investigation, the players returned the
devices enclosed in the harness where they were accounted for before being turned off. Match
data were extracted from the GPS devices post data collection using the VXSport software
(VXSport View; Firmware 4.01.2.0) and the GPEXE Bridge (GPEXE Bridge; Firmware 4.34).
Match files were trimmed to ensure that only the time a player spent on the pitch was recorded.
To do this, the match start time, end time and all substitutions were noted during the match.
During the GPS file trimming process, these times were used to select the player’s activity
duration, with pre-game activity and half time periods removed. Training files were also
trimmed to ensure that only the time a player spent playing the SSGs was included.
The GPS data collected during the entire research process differed slightly between studies
because of the utilisation of two different GPS systems. All four of the experimental chapters
monitored total distance (m) covered in the match/training activities, in addition to distance in
selected speed zones. Most GPS software allows the user to categorise distance into different
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speed zones. The speed zones used in this research were based on zones used previously in
Gaelic football research and are presented below in Table 2.
Table 3.2. GPS Speed Zones
Speed Zone

Activity

Speed (km∙h−1)

Speed Zone 1

Standing and Walking

0.0-6.9

Speed Zone 2

Jogging

7.0-11.9

Speed Zone 3

Cruising/Striding

12.0-16.9

Speed Zone 4

High-Speed Running

17.0-21.9

Speed Zone 5

Sprinting

>22.0

In Chapters 4 and 5, only ‘total distance’ and ‘distance covered in speed zone 4 and above’
were selected for analysis due to differences in the performance indicators used by each team.
To ensure consistency in reporting throughout the thesis, in Chapters 6 and 7, even though
speed zone 4 is specifically ‘high-speed running’, references to ‘high-speed running’ in the text
refers to the distance covered in speed zone 4 and 5, as in the earlier studies. In Chapters 6 and
7, due to greater control of the data collection process, the running performance indicators
collected included; total distance, distance in each speed zone, average speed (km∙h−1),
maximal velocity (km∙h−1), maximal acceleration (m/s2), maximal deceleration (-m/s2), number
of acceleration events above 3 m/s2, number of deceleration events above −3 m/s2, number of
Power Events, recovery time between Power Events (s), and average duration of Power Events
(s). The acceleration and deceleration thresholds were set at 3 m/s2 and −3 m/s2 respectively to
allow for comparisons to previous research in Gaelic football. Power Events, defined as an
estimation of the number of events in a session which are dependent on anaerobic processes,
have yet to be reported in Gaelic football, although they have been reported in soccer.
3.4.2 Heart rate data collection

HR data (Chapter 7) was collected during the SSGs to assess physiological performance. The
HR devices (Polar Team 2 System, Polar Electro OY, Kempele, Finland) were issued to the
players at the same time as issuing the GPS devices before each training session. The device
was first attached to the accompanying strap. Each participant was instructed to moisten the
50

electrodes on the inside of the strap before placing it around the chest. Post session, each HR
device was collected along with each players’ GPS device. The GPS devices double up as a
HR receiver so all data from the HR devices were automatically synced with the GPS data. The
HR data was exported along with the GPS data following the trimming and drill selection stage,
so only HR data for the duration of each SSG was included. The HR data reported included
Average HR, peak HR (HRpeak) and time spent in three HR intensity zones (HRzone1 < 70%
HRmax; HRzone2 = 70-85% HRmax; HRzone3 > 85% HRmax). At the time of data collection, no
research in Gaelic football had reported HR across zones. As a result, the HR zones for this
research were based off research conducted with sub-elite soccer players. The maximum HR
(HRmax) for each participant was estimated through the 208–0.7 x age formula, which is
reported as a more reliable method than the more commonly known 220-age formula. Rather
than utilising individual HRmax values, which may only represent the current cohort, HRmax
estimates were used to yield comparative values for the speciﬁc population of Gaelic
footballers.

3.4.3 Technical performance data collection

Full match videos, recorded for Chapter 5, were sourced from a combination of television
broadcasts of matches (i.e. RTE and TG4) in addition to the team’s own recordings of the
matches to conduct technical performance analysis. The recordings of match-play and training
sessions, for Chapters 6 and 7 were attained using a HD camcorder (Canon Vixia, Canon Inc,
Tokyo, Japan) mounted on a tripod. For matches, the camera and tripod were positioned on a
height overlooking the pitch as close to the centre as possible. For Chapter 7, the tripod was
positioned 10 m away from the SSG pitch, at an elevated position in line with the centre of the
pitch. Following each session, the recordings were transferred from the camcorder’s SD card to
a laptop for analysis. Video analysis for Chapters 5, 6 and 7 were all undertaken by the thesis
author, an experienced performance analyst, and completed using commercially available
software (Sports Code Elite V9.8.6, Hudl, USA). For each of the Chapters 5-7, a template for
coding technical performance was designed (Appendix D). The coding template used in
Chapter 5 focused on team performance indicators such as kick outs, shots, turnovers, team
possessions, team tackle counts and team foul counts. In contrast, the coding template designed
for Chapter 6 focused on individual performance rather than team performance in order to
present the positional technical demands of sub-elite Gaelic football players. Similar
performance indicators to those analysed in Chapter 5 were analysed in Chapter 6, however
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with the caveat that the performance indicators were attributed to individual players in Chapter
6 rather than just on a team level in Chapter 5. The coding template designed for Chapter 7
involved a combination of team and individual performance indicators. Team performance
indicators were included to make a comparison between pitch sizes for technical performance,
while individual performance analyses were conducted to assess the frequency of individual
player involvements across each pitch size.

3.5 Statistical analysis
All statistical analyses were carried out in Statistical Package for the Social Sciences (SPSS,
Version 23, SPSS Inc. Chicago, USA). Data is presented as means, standard deviation and 95%
Confidence Intervals (CI). Prior to the commencement of statistical analysis, assumptions of
normality were assessed. Where applicable Levene’s Test of Equality of Error Variances and
Box’s Test of Equality of Covariance Matrices were carried out. Statistical significance was
accepted at α ≤ 0.05. Specific information relating to the statistical analysis carried out in each
study is included in the respective experimental chapter
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Chapter 4
Seasonal Changes in Gaelic football
Match-Play Running Performance
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4.1 Abstract
Seasonal changes in Gaelic football match-play running performance.
Mangan, S., Ryan, M., Shovlin, A., McGahan, J., Malone, S., O'Neill, C., Burns,
C. & Collins, K. (2019).
Time of season influences performance in many team sports, however, the anomaly has
not yet been examined with regards to elite Gaelic football. Global Positioning Systems
(4-Hz, VX Sport, Lower Hutt, New Zealand) were used to monitor 5 elite Gaelic
football teams over a period of 5 years (2012-2016). In total 95 matches equated to 780
full player data sets. Running performance was characterised by total distance (m) and
high-speed distance (≥17 km h-1 m). High-speed distance was further categorised into
4 match quarters. Time of season was determined by month of the year. Time of season
had a significant effect on total distance (p ≤ 0.001 partial η2 =.148) and high-speed
distance (p ≤ 0.001 partial η2 =.105). August and September were significantly different
to every other month for total distance (p ≤ 0.001) and high-speed distance (p ≤ 0.002).
Month of season and match quarter had a significant interaction with high-speed
distance (p ≤ 0.001 partial η2 =.106). High-speed distances run in the fourth quarter in
August (478 ± 237m) and in September (500 ± 219m) were higher than any other
quarter in any other month. This is the first study to show that time of season influences
running performance in Gaelic football.
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4.2 Introduction
Gaelic football has been played in Ireland for centuries yet research relating to the game
remains limited. The game is played between two teams of 15 players on a grass-based
pitch. Guidelines from the governing body of Gaelic games (Gaelic Athletic
Association) state that pitches must be between 130-145m in width and 80-90m in
length. Matches consist of two thirty-five minute halves, with time often added on for
injuries and stoppages. The two major competitions that teams compete for are the
national football league (NFL) and the All Ireland football championship. The Gaelic
football season typically spans 8-9 months, culminating with the All Ireland
championship final in September. The NFL begins in January or February each year,
with the finals held in April. There are 4 divisions in the NFL, each containing 8 teams.
The championship is split into three stages, the provincial championship, the All Ireland
qualifiers and the All Ireland championship. Provincial championships are completed
in a straight knockout format, beginning in May and continuing through to July. If a
team loses in the provincial championship they drop into the All Ireland qualifiers, often
referred to as the ‘back-door’. The All Ireland qualifiers are also knockout and last from
June to August, running alongside the provincial championship. The four teams that
progress through the All Ireland qualifiers without losing play the four winners of the
provincial championships in the All Ireland championship quarter-finals.
Elite Gaelic football players will typically cover 8160-9222m in a competitive match,
with 1695-1731m of that being run at high-speed (≥17 km∙h-1; m). To date, the only
factor that is known to influence running performance in Gaelic football is playing
position. In Gaelic football there are 5 positional lines in addition to the goalkeeper;
full back, half back, midfield, half forward and full forward. Typically, midfield players
will cover a greater total distance and high-speed distance than all other positions (p ≤
0.001). This is likely due to the fact that midfield players perform a major role in both
attacking and defending. In other sports a number of contextual factors have been
identified as possibly impacting physical performance. These factors include; pitch size
, match location , level of competition , opposition quality , match importance , weather
score line and time of season. In Gaelic football, teams prioritise the All Ireland
championship over the NFL (Appendix A7). It’s currently unclear whether this impacts
on running performance as the competition changes from the NFL to the championship.
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In soccer, total distance and high-speed distance are greater at the end of the season in
comparison to the start or the middle of the season. This is likely due to training
adaptations, an increase in fitness levels, opposition quality and match strategy.
Caldwell and Peters (3) reported significantly higher VO2max values in soccer players
at the end of the season as opposed to at the start of a season. During the off-season, a
detraining effect can result in lower aerobic fitness levels, slower sprint times and
increased body fat percentage. As a result of lower aerobic fitness levels, it is not
unreasonable to say that player’s physical capacity in matches may be reduced. In
Gaelic football, the off-season for county teams is determined by when they are
knocked out of the All Ireland championship. The length of the off-season can range
from 12 weeks to 6 months, depending on how successful a team is. During the majority
of this time players will continue playing with their sub-elite club teams.
Australian football players run on average 190-m more at high-speed (≥14.4 km∙h-1) in
games in the final stage of the season than they do in games in the earliest part of the
season. In the same sport, match-play loads (AU) have been observed to increase from
pre-season to in-season. This coincides with a decrease in training load during the inseason. A similar trend is evident in both rugby league and rugby union where training
loads are reduced during the competitive part of the season. However, in Gaelic
football, there is no significant difference in average weekly training loads between preseason, early in-season and late in-season. It is not currently known whether matchplay running performance in Gaelic football is affected by the time of season.
Anecdotally it is said that match-play running performance increases across the year
with this potentially related to competition changes from the league to the
championship (Appendix A7). Therefore, the aim of the current research was to
examine whether the time of season influences match-play running performance in elite
Gaelic football.

4.3 Methods
4.3.1 Experimental approach to the problem

The current observational study was designed to examine the seasonal variation in
match-play running performance of elite Gaelic football players using portable Global
positioning systems (GPS) technology. Player movements were monitored in
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competitive Gaelic football matches over a 5-year period (2012-2016). At the time of
data collection, all teams participated in the top 3 divisions of the national football
league. Following the exclusion of players who did not complete the entire game, a
total of 780 full data sets from 95 matches were available for data analysis. Match data
were collected from the first game of the season (round one of the national football
league) to the last game of the season (the All-Ireland football championship final. All
matches took place between the hours of 13.00 and 20.00. Temperatures at the time of
matches ranged from 11°C to 22°C.
4.3.2 Subjects

Elite male Gaelic football players from 5 different inter county teams participated in
this study. Participants were selected on the basis that they were chosen to be a part of
their respective county squad in that given year. Informed consent and institutional
ethical approval were obtained before the commencement of this investigation. Once
this was confirmed, all participants were issued with an information sheet stating the
goals of this research and the requirements on them as participants. Written consent and
a medical declaration were obtained from each participant as per institutional ethical
guidelines.
4.3.4 Experimental procedures

The GPS devices used for data collection sample at 4Hz (VX Sport, Lower Hutt, New
Zealand). The validity and reliability of the selected GPS model has been established
previously. Test-retest (7 days apart) reliability of the devices suggest that as running
speed increases, so too does the variability in the data. The coefficient of variation (CV)
for the devices was less than 5% for total distance, low-speed distance, maximum speed
and average speed, however, high-speed distance had a CV of 8 ± 2.5% (95% CI). The
GPS devices were turned on at least 15 minutes before each match in order to establish
a satellite lock. Each player was equipped with a chest harness for the GPS device. The
GPS the device was then placed in an upright position between the shoulder blades.
Individual player data were extracted from the GPS devices following each game via
the VXSport software (VXSport View; Firmware 4.01.2.0). The data files were
trimmed to exclude any data points from before the start of the game, half time and
following the final whistle. The VXSport software was then used to split the match data
into 4 quarters. All data was exported into a custom spreadsheet (Excel, Microsoft,
Redmond, USA). Total distance (m), high-speed distance (≥17 km∙h-1; m) and playing
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time were noted for all players. Match date was recorded for all games during the data
collection phase. Time of season was determined by the month in which each match
was played (January-September). The breakdown of teams and full match data sets
collected per month can be seen in Figure E3 (Appendix E). Percentage high-speed
distance was calculated by dividing the total distance by high-speed distance.
4.3.5 Statistical analysis

All running performance data was anonymised before analysis as per institution
guidelines. The assumptions of normality were assessed before commencement of the
statistical analysis. Statistical analyses were carried out in SPSS for Mac (V16.0, SPSS
Inc., Chicago, Illinois, USA). Data is presented as means, standard deviation and 95%
Confidence Intervals (CI), unless otherwise stated. Statistical significance was accepted
at α ≤ 0.05. One-Way ANOVAs were conducted to examine the effect of month of year
on total distance, high-speed distance and percentage high-speed distance. A One-Way
ANOVA with repeated measures was carried out to examine the high-speed distance
difference across quarters for month of year. The partial eta-squared (η2) value was used
as a measure of effect size. Effect size benchmarks specific to partial eta-squared were
used to divide effects into small (.0099-.0587), medium (.0588 -.1378) and large
(>.1379).

4.4 Results
4.4.1 Total distance

Time of season had a significant impact on total distance covered in matches (p ≤ 0.001
partial η2 =.148), with a large effect size evident. Players were observed to run a
significantly higher distance in August (p ≤ 0.001) and September (p ≤ 0.001) in
comparison to any other month (table 4.1).
4.4.2 High-speed distance

Time of season had a significant impact on high-speed distance (p ≤ 0.001 partial η2
=.105), with a medium effect size evident. Again August (p = 0.002) and September (p
≤ 0.001) were significantly different to all other months for high-speed distance. The
percentage distance covered at high-speed was observed to increase significantly over
the course of the season (p = 0.041 partial η2 =.021). Only small effects were observed
between months for the percentage of distance covered at high-speed.
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Month of season and match quarter had a significant interaction with high-speed
distance (p ≤ 0.001 partial η2 =.106). A significant difference was evident across
quarters for high-speed distance (p ≤ 0.001 partial η2 =.043). All quarters were
considerably different (p ≤ 0.001) to each other for high-speed distance apart from
quarters 2 and 3.
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Table 4.1. Seasonal changes for total distance (m), high-speed distance (≥17 km∙h-1; m) and percentage high-speed distance (≥17 km∙h-1; %).
Percentage High-Speed Distance

Month

Total Distance (m)

High-Speed Distance (m)

January

7840 ± 1377 (7925-8385) *#

1314 ± 378 (1165-1464) *#

16 ± 3 (16-18)

February

8448 ± 1564 (8151-8745) *#

1483 ± 481 (1393-1575) *#

17 ± 4 (17-18)

March

8386 ± 1544 (8188-8583) *#

1518 ± 516 (1453-1585) *#

17 ± 4 (17-18)

April

8233 ± 1499 (7932-8536) *#

1487 ± 512 (1384-1590) *#

18 ± 4 (17-19)

May

7741 ± 1598 (7166-8318) *#

1352 ± 605 (1134-1570) *#

17 ± 6 (15-19)

June

8270 ± 1752 (7783-8758) *#

1470 ± 567 (1312-1628) *#

17 ± 4 (16-18)

July

8653 ± 2009 (8299-9008) *#

1607 ± 612 (1500-1716) *#

18 ± 4 (17-19)

August

10014 ± 2687 (9359-10670)

1976 ± 935 (1748-2204)

19 ± 5 (18-20)

September

11192 ± 2448 (10339-12047)

2244 ± 913 (1926-2563)

19 ± 5 (17-21)

Average

8628 ± 1942 (8492-8765)

1578 ± 630 (1534-1622)

18 ± 4 (17-18)

(%)

Data presented as means ± SD, (95% Confidence Intervals). Significant Difference set at 0.05
* = Significantly different from August (p ≤ 0.002) # = Significantly different from September (p ≤ 0.001)
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Table 4.2. Seasonal changes for high-speed distance (≥17 km∙h-1; m) per match quarter.
Month

Q1 HSD

Q2 HSD

Q3 HSD

Q4 HSD

January

341 ± 150 (281-400) *#

337 ± 115 (292-383) *#

338 ± 119 (291-385) *#

299 ± 117 (253-345) *#

February

402 ± 147 (374-430) *#

359 ± 135 (333-385) *#

387 ± 160 (356-417) *#

336 ± 121 (313-359) *#

March

410 ± 165 (389-431) *#

380 ± 151 (360-399) *#

376 ± 161 (355-396) *#

357 ± 144 (338-375) *#

April

416 ± 172 (382-451) *#

352 ± 159 (320-384) *#

385 ± 164 (351-418) *#

334 ± 126 (309-360) *#

May

384 ± 185 (317-450) *#

328 ± 162 (269-386) *#

303 ± 156 (246-359) *#

324 ± 146 (271-376) *#

June

409 ± 175 (360-458) *#

361 ± 151 (319-404) *#

347 ± 176 (298-396) *#

350 ± 142 (311-390) *#

July

440 ± 186 (408-473) #

393 ± 163 (364-422) *#

396 ± 174 (366-427) *#

378 ± 170 (348-408) *#

August

515 ± 239 (456-573)

482 ± 253 (420-543) #

502 ± 253 (440-564)

478 ± 237 (420-536)

September

590 ± 232 (509-671)

595 ± 272 (500-690)

559 ± 232 (478-641)

500 ± 219 (424-576)

Average

428 ± 185 (415-441)

389 ± 178 (376-401)

394 ± 184 (381-407)

367 ± 163 (356-379)

Values are means ± SD, (95% Confidence Intervals). Significant Difference set at 0.05
* = Significantly different from August (p ≤ 0.040) # = Significantly different from September (p ≤ 0.041)
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Figure 4.1. Seasonal changes for total distance (m).
Values are means ± SD. Significant Difference set at 0.05. * = Significantly different from August (p ≤ 0.001) # = Significantly different from
September (p ≤ 0.001)
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Figure 4.2. Seasonal changes for high-speed distance (≥17 km∙h-1; m).
Values are means ± SD. Significant Difference set at 0.05
* = Significantly different from August (p ≤ 0.002) # = Significantly different from September (p ≤ 0.001)
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4.5 Discussion
The aim of the current study was to examine the effect of time of season on running
performance. This study is the first of its kind in Gaelic football. The major finding of
this research is that time of season has a large effect on total distance and a medium
effect on high-speed distance completed during elite Gaelic football match-play.
Running performance was significantly increased in August and September in
comparison to every other month. Time of season also had a small effect on the highspeed distance covered per match quarter.
Our findings are in line with other sports, as it shows running performance increases as
the season progresses. Players were observed to run significantly greater total distance
and high-speed distance in August and September in comparison to any other month (p
≤ 0.002). This coincides with the quarter-finals of the All Ireland championship, which
usually begin in the first week of August each year. One potential explanation for the
increase in physical running performance may be due to the higher quality of opposition
in the latter stages of the competition. In the provincial championship, teams are divided
by geography and not by quality, while the qualifiers are a mix of teams who have been
beaten in the provincial stages (Appendix A7). The All Ireland series however, consists
of 8 teams, 4 who have only been beaten once and 4 who are unbeaten.
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Figure 4.3 Seasonal changes for high-speed distance (≥17 km∙h-1; m) per match quarter.
Values are means ± SD. Significant Difference set at 0.05
* = Significantly different from August (p ≤ 0.040) # = Significantly different from September (p ≤ 0.041)
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The division, in which a team plays in the league, is generally a reflection of their level of
quality. Given that running performance is much lower during the league than the latter stages
of the championship, there are perhaps more factors influencing running performance, other
than opposition quality. Teams generally prioritise the championship over the league, using the
league as a chance to trial new players and tactical systems (Appendix A7). Gaelic football
players with less Inter County experience will generally not be able to sustain the same training
loads as their more experienced counterparts, potentially effecting their running performance.
Given that the off-season can be long for county teams, detraining may have an effect on the
early months of the season. Since running performance increases as the season goes on, many
teams will never reach the physical fitness levels required to compete in August and September.
If they are knocked out before this, they will have likely have lower base line fitness levels in
addition to having a longer off-season. It poses the question of whether weaker county teams
should continue training even after they are knocked out, in order to bridge the gap in physical
fitness between them and the stronger teams. The chances of such a practice catching on are
very slim however, given that players return to their club sides once they are eliminated from
inter county competition.
An interaction between time of season and match quarter was observed for high-speed running.
The amount of distance covered at high-speed during the fourth quarter in August (478 ± 237m)
and September (500 ± 219) is in fact higher than any other quarter in any other month.
Supplementary analysis of one of the teams (Figure E1 & Figure E2) demonstrates what was
observed on a group level is also observed in a single team with high-speed running per quarter
and total distance increasing across the season. A drop off in the fourth quarter is evident for
every month, supporting previous research. Aside from the obvious fatigue and conditioning
explanation, this drop off could also be attributed to pacing. In an attempt to save energy,
player’s subconscious thought processes often take over, influencing their on-field movements.
With the difference in running performance across the year, it raises the question whether there
is a “seasonal pacing” effect, as teams save their energy for the more important matches in the
All Ireland championship. Percentage of high-speed distance was affected by time of season
(p = 0.041 partial η2 =.021), however no significant month-month differences were reported.
Although not significant, the results in table 4.1 show a 3% increase from January to August
and September for the percentage of high-speed distance. This is reflective of the changes in
match-play demands as the season progresses.
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There is an almost linear upward trend for both total distance and high-speed distance across
the season. The lowest month for total distance was May however. This could be reflective of
the fact that traditionally weaker teams often play in the preliminary stages of their respective
provincial championships at this stage in the season. Another potential reason for this dip in
physical performance could be the fact that teams are using this period as another high-volume
training block, similar to what they would have done in pre-season. Previous research relating
to seasonal training loads in Gaelic football reported no significant difference in average
weekly training loads between pre-season, early in-season and late in-season. This is surprising
given that in the current study we have shown that match-play running demands increase as
the season goes on. The same study shows that a similar acute: chronic workload ratio has a
far greater odds risk of injury late in-season in comparison to early in-season. This is perhaps
due to the increase in match-play demands in the final months of the season, with training load
not changing to reflect the increased strain on players. Further research is needed to investigate
the effect training load has on match running performance.
This study examines just one contextual factor that influences running performance. Future
research should examine running performance in Gaelic football with respect to other
contextual factors such as opposition quality and match importance. Positional differences in
Gaelic football are well established however, it would be interesting to examine whether the
time of season influence on running performance is position specific. To date no research has
established a link between running performance and skill execution in Gaelic football. Further
investigations should be carried out to examine whether technical skill execution is impacted
by the increase in running performance over a season. A limitation of this research is that team
training load was not accounted for. This study did not take into account team differences nor
did it examine year-to-year comparisons in running performance. To calculate high-speed
distance, all running performed in-match was broken into different speed zones. This approach
negates individual differences that may exist between players. The sample rate of the GPS used
in this study were 4Hz, meaning they sample at 4 times per second. However, in recent years,
20Hz GPS devices have become available on the market. It has been said that as the sampling
rate increases, so too does the validity and reliability of the GPS device.
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4.6 Practical applications
The current investigation is the first to show that time of season influences running
performance in Gaelic football. Our results provide teams with benchmarks of physical
performance that they may need to produce should they reach the latter stages of the All Ireland
football championship. The increase in match-play demands across the season means that the
optimal time to make substitutions may change, based on the time of year. Teams should reduce
their training loads in the latter stages of the All Ireland championship when match-play
running performance requirements are elevated, in order to increase recovery time and lower
the risk of potential injury. The results of this research point to a detraining effect over the offseason. Teams should re-evaluate their training strategies during the off-season in attempt to
reduce the effects of detraining. If teams can manage to more efficiently attain the physical
levels that they reach late in-season, running performance should improve at the start of the
next season. Whether this would have an influence on the match outcome remains to be seen,
but it would mean that teams could focus more on technical and tactical work in the new season.
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Key Findings
Both total distance and high-speed distance running demands increase across the
season.
The standard deviations for the months of August and September are highest,
demonstrating large differences in the running performance of the 3 teams that reached this
stage of the season.
Informing the design of the Tactical Periodisation Model
The findings should provide teams with benchmarks for running performance at various
stages of the season for which they can periodise training around. Players do not need to be
ready for the demands of an All-Ireland final in January.
As the running demands increase across the season, training load should be reduced in the
latter stages of the season to allow players to recover between matches.
Link to Next Experimental Chapter
With large variations in running performance between teams, it is hypothesised that these
may be due to tactical strategies and technical performance.
It is now known that match-play running performance increases across the season however
the interaction between running performance and technical performance is not yet known.
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Chapter 5
The Relationship Between Technical
Performance Indicators and Running
Performance in Elite Gaelic Football
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5.1 Abstract
The relationship between technical performance indicators and running performance in
elite Gaelic football.
Mangan, S., Ryan, M., Devenney, S., Shovlin, A., McGahan, J., Malone, S., O’Neill, C.,
Burns, C. & Collins, K. (2017).
The aim of the current study was to assess whether technical performance relates to positional
running demands of elite Gaelic football players. Over a period of three years (2014-2016), 4
elite Gaelic football teams were monitored using GPS technologies. Four hundred and thirtytwo individual player samples were collected from 52 competitive matches. Video analysis
software was used to code technical performance indicators in all games. Pearson’s correlations
were performed between all technical variables and total distance (m) and high-speed distance
(≥17 km h-1). Total ball in play time had small to medium effects (r =.233 to.390, p ≥ 0.190)
on increasing the amount of total distance and high-speed distance run. Similarly, the
percentage of short kick-outs taken by the opposition team and total opposition possession time
had small to medium effects (r =.146 to.410, p ≥ 0.202) in increasing the amount of total
distance and high-speed distance run. The number of fouls made in the middle third had the
largest negative effect (r = -.89 to -.325, p ≥ 0.439) on running demands. The results of this
study give coaches information on how kick-out strategies, passing strategies and defensive
strategies impact on running performance.
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5.2 Introduction
Gaelic football is an amateur intermittent field sport that shares resemblances in movement
demands with Australian rules football and soccer. The sport is an invasion game where the
aim is to outscore the opponent. It is played on a natural or synthetic pitch 130-145 m in length
and 80-90 m in width between two teams of 15 players. In addition to a goalkeeper, teams will
traditionally line out with 3 full backs, 2 half backs, 2 midfielders, 3 half forwards and 3 full
forwards. The goal-posts in Gaelic football are akin to rugby, where there are two upright posts
with a crossbar joining them at a height of 2.5-m. During competition teams aim to score points
and goals, with a goal being worth 3 points. After a point or goal is scored or when the ball
goes wide of the goalposts, the goalkeeper resumes play with a kick-out taken off the ground.
While in possession of the ball, players can move 4 steps before they must either bounce the
ball or kick the ball off the foot and back into the hands, in an action called a solo. When
passing to a team-mate, players have the choice of performing a hand pass or a kick pass.
Although Gaelic football has an amateur status, the training regimes of elite players mirror that
of professional athletes with players typically completing three to four training sessions per
week plus a game at the weekend (Malone et al., 2017). Gaelic football is competed at club
level (sub-elite) and inter-county level (elite). Inter-county teams are comprised of the best club
players in each county. Currently at inter-county level teams participate in two major
competitions; the National Football League (NFL) and the All Ireland football championship
(Appendix A7). The NFL begins at the end of January and continues into April. The All Ireland
football championship is a knockout competition that begins in May with the provincial
championships, and culminates with the All Ireland final in September. Teams who are beaten
during the provincial championship are awarded a second chance to qualify for the All Ireland
quarter finals, via the All Ireland qualifiers, which run concurrent with the provincial
championships.
During match-play, depending on playing position players typically cover between 689210621 m, with 1331-2228 m of that being at high-speed (≥17 km·h-1) (Malone et al. 2016a;
Malone et al. 2016b). In terms of relative distance (m·min-1), Gaelic football players have been
shown to have similar worse-case work-rates (highest amount of distance covered in a minute)
to Australian football players. Anecdotally, running performance is used as a key performance
indicator within Gaelic football. However, this mode of analysis is influenced by several
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contextual factors such as playing position , match half (Malone et al., 2016), match quarter ,
opposition (Appendix A6) and match outcome (Appendix A5). While technical performance
and running performance have been examined concurrently in sports such as cricket , rugby
sevens , Australian football and soccer , few attempts have been made to examine the
interaction between technical and running performance and how the two influence each other.
A recent study on 360 Serie A soccer players successfully showed a correlation between
technical performance (technical efficiency index) and running performance (physical
efficiency index) (r = 0.60). However, further research is warranted to examine how running
performance links to technical performance and game events.
It has been suggested that an interaction between technical performance indicators and running
performance may exist within Gaelic football since teams cover different amounts of total
distance and high-speed distance (Appendix A5). Anecdotal evidence suggests that teams who
favour direct passing, run less distance, however it is currently unclear if this is a linear
relationship. Additionally, it has been reported that the closer the score-line, the higher the
running demands of players (Appendix A5). Literature within soccer cohorts has shown that
team formation and possession percentage can influence high-speed running (≥19.8 km h-1).
Specifically, teams with higher percentage ball possession were observed to cover 31% more
distance at high-speed when contrast against low percentage ball possession teams. Within
rugby league, players have been observed to cover greater distances when attacking compared
to defending. Wisbey and colleagues, (2010) have called for further investigations into the
relationship between player movements and key performance indicators (KPIs) such as
possessions, tackles and scoring, while Filetti et al. (2017) report that coaches and practitioners
often question how parameters of running performance can be linked to technical and tactical
factors. It’s important for coaches to understand how their tactics (e.g. type of kick-out,
preferred type of pass, area of defensive pressure) impact on the physical demands of their
players. The primary aim of the current study was to assess the relationship between technical
performance indicators and positional running demands of elite Gaelic football players. The
secondary aim was to describe positional running demands and provide normative values for
technical performance.
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5.3 Methods
5.3.1 Data collection

Data was collected from four Gaelic football teams over a period of 3 years (2014-2016). The
teams, who were all ranked in the top 15 out of 33 teams in Ireland (Appendix A7), were
monitored across 52 matches. Ethical approval was awarded by the local institution’s ethical
committee. Informed consent was received from the participating teams and players before
commencement of this research. Data collection began at the start of the NFL in 2014 and
continued to the end of the All Ireland football championship of 2016. Only players with full
70-minute data sets were included in the analysis. In total 432 individual full match data sets
were collected. During all games participants wore an individual GPS unit (VXsport, New
Zealand, Issue: 330a) sampling at 4-Hz. The GPS unit (mass: 76 g; 48mm x 20mm x 87mm)
was encased within a protective harness between the player’s shoulder blades in the upper
thoracic-spine region, which ensured that players’ range of movement in the upper limbs and
torso was not restricted. The device was activated and satellite lock established for a minimum
of 15 minutes prior to each game. The validity and reliability of the selected GPS receiver has
been communicated previously. The coefficient of variation (CV) for the GPS receivers are
less than 5% for total distance, low-speed distance, maximum speed and average speed, while
high-speed distance has a CV of 8 ± 2.5% (95% CI). All data were analyzed retrospectively
(VXSport View; Firmware 4.01.2.0). The data were then trimmed by time to ensure that only
the time a player played for was recorded with warm up, cool down and half time periods
removed. Once extracted, the data was transferred to a customised spreadsheet (Excel,
Microsoft, Redmond, USA).
Match videos were obtained from a combination of television broadcasts of live games (RTÉ
and TG4) and from the team’s own recordings of games. Where possible, two different camera
angles were used in the match coding and analysis stage. All matches were coded by the same
individual who was familiar with the software. Matches were coded using SportsCode
(SportsCode Elite V9, Sportstec, Warriewood, New South Wales, Australia) on a MacBook
Pro using a customised match analysis template designed specifically for the current
investigation. Once a full match was coded once, the game was then replayed to code tackles
made by each team. The re-analysis was completed to add an extra layer of reliability to the
analysis as all on the ball interactions were replayed, to remove any spurious errors made in
the initial coding of the games. Following the completion of coding the first 5 games, 3 of those
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games were chosen at random to perform a test-retest reliability. The re-coding of games was
completed 7 days following the original coding. Paired t-tests were used to examine test-retest
reliability for each of the variables. Low percentage error was observed for all variables (<
2%).
5.3.2 Variables and definitions

Total distance (m), high-speed distance (≥17 km h-1; m) and minutes spent on the pitch were
noted for all players. Total distance was selected as it is a standard measure used in team sports
while high-speed distance (≥17 km h-1; m) has previously been reported in Gaelic football. This
differs to soccer where the high-speed threshold has been reported at (≥16 km h-1) and (≥18
km h-1). Table 5.1 shows the operational definitions provided for each technical variable coded
during each match-play event. The teams who participated in this study are referred to
throughout as the reference team, while the teams they faced are referred to as the opposition
team.

5.3.3 Statistical analysis

All data was anonymised before analysis to ensure the confidentiality of the participants and
teams involved. Assumptions of normality were assessed before commencement of the
statistical analysis. The data was deemed to be normally distributed. Statistical analyses were
carried out in SPSS for Mac (V24.0, SPSS Inc., Chicago, Illinois, USA). All data was split
based on playing position (full back, n = 104; half back, n = 108; midfield, n = 56; half forward,
n = 86; full forward, n = 78). Means and standard deviations were calculated to summarise the
data. A one way between groups analysis of variance (ANOVA) was used to compare total
distance and high-speed distance across positions. Pearson’s product moment correlations (r)
were used to examine the correlations between total distance and high-speed distance and the
selected technical variables. Statistical significance was accepted at p ≤ 0.05. Qualitative
interpretations of the correlation coefficients as defined by Cohen (1992) were applied to the
current data set (0 – 0.09 trivial; 0.1–0.29 small; 0.3–0.49 medium and > 0.5 large).
Comparisons between technical performance indicators (e.g. number of long kick-outs vs.
number of short kick-outs) were examined using effect sizes (d) and reported qualitatively
using benchmarks set by Hopkins (2002) (0-0.19 trivial; 0.2 - 0.59, small; 0.6 - 1.19, moderate
and 1.2 - 2.0, large).
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Table 5.1. Technical variables and definitions.
Technical
Variable

Definition

Kick Pass

A clear striking action made with the foot in an attempt to transfer the ball to a teammate

Hand Pass

A clear striking action made with the hand/fist in an attempt to transfer the ball to a teammate

Successful Pass
Unsuccessful
Pass
Score from Play
Turnover

Tackle

Foul
Defensive Third
Middle Third
Attacking Third
Kick-out

When a teammate gains possession of an attempted pass
When the attempted pass by an attacking player fails to reach a teammate
A point or goal scored from open play
When possession of the ball is transferred from one team to the other (Inclusive of instances when
the ball goes wide from a pass)

If the defending player makes physical contact with the player in possession or contact with the ball
to win the ball or disrupt the player in possession or as they attempt to strike the ball

When the referee blows the whistle for what they deem to be an act of misconduct or a violation of
the rules
Area from the defending team’s end line to their 45m line
The area between the two 45m lines
Area from the opposition 45m line to the opposition’s end line
After the ball has gone over the end line via the last touch of an attacking player, the goalkeeper
will restart the game by kicking the ball into play

Short Kick-out

When the kick-out from the goalkeeper lands inside their team’s 45m line

Long Kick-out

When the kick-out from the goalkeeper lands outside their team’s 45m line

Kick-out Won

When the goalkeeper’s team maintain possession of the ball

Kick-out Lost

When the opposition team gain possession of the ball following a kick-out

Possession
Time in
Possession
Defensive
Actions

When one team have control of the ball
The amount of time that a team have possession of the ball whilst it is in play
The number of fouls + turnovers + tackles per pitch third
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5.4 Results
5.4.1 Positional running performance

Midfielders, half backs and half forwards differed significantly to full backs and full forwards
for total distance (p ≤ 0.001) and high-speed distance (p ≤ 0.001). Midfielders also covered
significantly more total distance (p ≤ 0.001) and high-speed distance (p = 0.010) than half
backs. Midfielders covered the greatest volume of total distance (10245 ± 1972m), followed
by half forwards (9464 ± 1612m), half backs (8758 ± 1543m), full forwards (7766 ± 2173m)
and full backs (7310 ± 1163m). A similar hierarchal trend was evident for high-speed distance
with midfielders running the most distance (1921 ± 719m), followed by half forwards (1780 ±
507m) and half backs (1780 ± 507m), however full backs covered greater high-speed distance
(1404 ± 533m) than full forwards (1248 ± 564m).

5.4.2 Kick-outs

Overall teams kicked the ball short 30 ± 20% of the time, winning 92 ± 19% of short kick-outs.
Of the 70 ± 20% of kick-outs kicked long, teams retained possession just 56 ± 13% of the time.
A large difference was evident between the percentage of short kick-outs and the percentage
of long kick-outs (d = 1.95). A similarly large difference was observed between the success
rate of kick-outs (d = 1.64). Table 5.2 shows the correlations between kick-out type and success
with total distance and high-speed distance. It is evident that a higher percentage of short kickouts results in players running greater total and high-speed distance. Winning a high percentage
of one’s own kick-outs has small effects in increasing running demands while winning a high
percentage of the opposition’s kick-outs has the opposite effect on running demands.
5.4.3 Attacking play

Teams chose to hand pass the ball rather than kick pass on 70 ± 7% of occasions with a success
rate of 96.66 ± 1.55%. When players elected to kick pass the ball (30 ± 7% of the time), they
were successful 79 ± 13% of the time. A large difference was noted between the percentage of
hand passes and the percentage of kick passes (d = 6.07). There was a large difference in the
success percentage of the different types of pass (d = 1.93). Table 5.3 displays the correlations
for passing type and passing success with total distance and high-speed distance. A higher
preference for hand passes over kick passes had small effect in increasing the total distance
and high-speed distance that players ran.
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The total time that the ball was in play had significant small to medium correlation with total
distance and high-speed distance for all positions (Table 5.4). Teams had an average of 69 ± 8
possessions per game, lasting 17 ± 3 s. Table 5.4 shows that as ball in play time and opposition
possession time increased, so too did the amount of total distance and high-speed distance
covered by reference team players.
The average number of shots taken per team was 27 ± 5, which meant that possessions ended
in a shot 41 ± 12% of the time. The majority of shots were taken from play (75 ± 11%). Table
5.5 shows that the number of shots per possession of the opposition team (how attacking the
opposition were) had a small positive effect in increasing high-speed distance covered by all
players on the reference team.

5.4.4 Defensive play

The greatest number of defensive actions happened in the defensive third (65 ± 27, followed
by the midfield third (55 ± 22) and finally the attacking third (16 ± 7). Teams committed 21 ±
5 fouls per game, with 49 ± 13 % of these coming in the middle third of the pitch. Table 5.5
displays the correlations between defensive actions per pitch third and running performance.
Significant small to medium negative correlations are evident between the number of fouls
committed in the middle third by the reference team and running performance in full backs,
half backs, midfielders and half forwards.
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Table 5.2. The kick-out type and kick-out success in relation to running performance.
Position

Own kickouts won (%)

Total Distance (m)
Opposition
Kick-outs
kick-outs
taken short
won (%)
(%)

Kick-outs taken
short by opposition
(%)

Own kickouts won (%)

High-Speed Distance (m)
Opposition
Kick-outs
kick-outs
taken short
won (%)
(%)

Kick-outs taken
short by
opposition (%)

Full Back
r
p
Effect Size

.059
0.549
Trivial

-.192
0.051
Small

.235*
0.016
Small

0.196*
0.047
Small

.035
0.722
Trivial

-.154
0.118
Small

.152
0.123
Small

.187
0.057
Small

Half Back
r
p

.233*
0.015

-.183
0.058

.311*
0.001

.301*
0.002

.179
0.063

-.174
0.071

.334*
0.000

.224*
0.02

Effect Size

Small

Small

Medium

Medium

Small

Small

Medium

Small

r
p

.287*
0.032

-.279*
0.038

.431*
0.001

.367*
0.005

.263
0.050

-.257
0.056

.401*
0.002

.343*
0.01

Effect Size

Small

Small

Medium

Medium

Small

Small

Medium

Medium

Half Forward
r
p

.205
0.059

-.196
0.071

.372*
0.000

0.296*
0.006

.162
0.136

-.189
0.082

.376*
0.000

.236*
0.028

Effect Size

Small

Small

Medium

Small

Small

Small

Medium

Small

.138
0.230
Small

-.211
0.063
Small

.232*
0.041
Small

.324*
0.004
Medium

.093
0.416
Trivial

-.176
0.123
Small

.146
0.202
Small

.253*
0.026
Small

Midfield

Full Forward
r
p
Effect Size

* = significant correlation at 0.05 level
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Table 5.3. Passing type and passing success versus running performance.

Position

Percentage of
passes that are
hand passes
reference team

Total Distance (m)
Percentage of
Percentage Pass
passes that are
success
hand passes
reference team
opposition

Percentage Pass
success opposition

Percentage of
passes that are
hand passes
reference team

High-Speed Distance (m)
Percentage of
Percentage Pass
passes that are
success
hand passes
reference team
opposition

Percentage Pass
success
opposition

Full Back
r
p
Effect Size

.219*
0.026
Small

0.083
0.401
Trivial

0.133
0.178
Small

0.128
0.195
Small

.265*
0.007
Small

0.021
0.832
Trivial

0.094
0.342
Trivial

0.168
0.088
Small

Half Back
r
p
Effect Size

0.136
0.16
Small

0.104
0.286
Small

-0.001
0.991
Trivial

0.184
0.056
Small

.193*
0.16
Small

0.091
0.35
Trivial

0.048
0.622
Trivial

0.129
0.185
Small

Midfield
r
p
Effect Size

.280*
0.037
Small

0.117
0.391
Small

0.096
0.482
Trivial

0.171
0.209
Small

.275*
0.04
Small

0.017
0.902
Trivial

0.095
0.486
Trivial

0.048
0.728
Trivial

Half Forward
r
p
Effect Size

0.161
0.139
Small

0.096
0.377
Trivial

0.096
0.381
Trivial

0.104
0.342
Small

0.177
0.102
Small

0.03
0.78
Trivial

0.137
0.208
Small

0.066
0.548
Trivial

Full Forward
r
p
Effect Size

0.216
0.057
Small

0.012
0.917
Trivial

0.105
0.362
Small

0.129
0.216
Small

0.188
0.099
Small

-0.044
0.702
Trivial

0.092
0.423
Trivial

0.118
0.303
Small

* = significant correlation at 0.05 level
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Table 5.4. The number of possessions and possession length in relation to running performance.
Total Distance (m)

High-Speed Distance (m)

Total
time in
play

Number of
possessions
reference
team

Number of
possessions
opposition

Possession
time
reference
team

Possession
time
opposition

Average
possession
time
reference
team

Full Back
r
p
Effect Size

.277*
0.004
Small

-.119
0.228
Small

-.083
0.404
Trivial

.160
0.105
Small

.255*
0.009
Small

.133
0.179
Small

.208*
0.034
Small

.294*
0.002
Small

-0.140
0.155
Small

-0.062
0.53
Trivial

.093
0.349
Trivial

.330*
0.001
Medium

.092
0.352
Trivial

.227*
0.02
Small

Half Back
r
p
Effect Size

.390*
0.000
Medium

-.181
0.06
Small

-.173
0.073
Small

.185
0.055
Small

.410*
0.000
Medium

.207*
0.032
Small

.381*
0.000
Medium

.306*
0.001
Medium

-.149
0.124
Small

-.159
0.100
Small

.187
0.052
Small

.286*
0.003
Small

.179
0.064
Small

0.284*
0.003
Small

Midfield
r
p
Effect Size

.367*
0.005
Medium

-.193
0.154
Small

-.160
0.238
Small

.228
0.091
Small

.345*
0.009
Medium

.286*
0.033
Small

.380*
0.004
Medium

.313*
0.190
Medium

-.151
0.265
Small

-.092
0.5
Trivial

.169
0.213
Small

.314*
0.019
Medium

.217
0.107
Small

.290*
0.03
Small

Half
Forward
r
p
Effect Size

.290*
0.007
Small

-.271*
0.012
Small

-.271*
0.011
Small

.183
0.091
Small

.260*
0.016
Small

.231*
0.033
Small

.333*
0.002
Medium

.233*
0.031
Small

-.300*
0.005
Medium

-.273*
0.011
Small

.146
0.181
Small

.209
0.053
Small

.256*
0.017
Small

.314*
0.003
Medium

Full
Forward
r
p
Effect Size

.336*
0.003
Medium

-.206
0.07
Small

-.138
0.227
Small

.155
0.176
Small

.332*
0.003
Medium

.220
0.053
Small

.300*
0.008
Medium

.280*
0.013
Small

-.171
0.134
Small

-.098
0.396
Trivial

.110
0.34
Small

.291*
0.010
Small

.133
0.245
Small

.227*
0.045
Small

Position

Average
possession
time
opposition

Total
time in
play

Number of
possessions
reference
team

Number of
possessions
opposition

Possession
time
reference
team

Possession
time
opposition

Average
possession
time
reference
team

Average
possession
time
opposition

* = significant correlation at 0.05 level
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Table 5.5. The shots taken and scoring efficiency in relation to running performance

Position

Total
shots
reference
team

Total Distance (m)
Percentage
Percentage
Total
of shots
of shots
shots
from play
from play
opposition
reference
opposition
team

Shot per
possession
reference
team

Shot per
possession
opposition

Total shots
reference
team

High-Speed Distance (m)
Percentage
Percentage
Total
of shots
of shots
shots
from play
from play
opposition
reference
opposition
team

Shot per
possession
reference
team

Shot per
possession
opposition

Full Back
r
p
Effect Size

-.058
0.556
Trivial

.011
0.915
Trivial

-.015
0.882
Trivial

.075
0.451
Trivial

.001
0.990
Trivial

.075
0.447
Trivial

-.009
0.930
Trivial

.053
0.591
Trivial

-.037
0.712
Trivial

.111
0.261
Small

.047
0.636
Trivial

.106
0.284
Small

Half Back
r
p
Effect Size

-.168
0.083
Small

.079
0.415
Trivial

-.059
0.545
Trivial

.136
0.161
Small

-.054
0.579
Trivial

.163
0.093
Small

-.057
0.556
Trivial

.095
0.327
Trivial

-.042
0.665
Trivial

.155
0.110
Small

.022
0.823
Trivial

.158
0.102
Small

Midfield
r
p
Effect Size

-.017
0.902
Trivial

.102
0.457
Small

-.004
0.978
Trivial

.134
0.324
Small

.071
0.605
Trivial

.197
0.147
Small

.081
0.553
Trivial

.076
0.580
Trivial

-.016
0.906
Trivial

.157
0.248
Small

0.132
0.330
Small

.197
147
Small

Half Forward
r
p
Effect Size

-.059
0.587
Trivial

-.151
0.166
Small

-.106
0.331
Small

-.065
0.551
Trivial

.092
0.398
Trivial

.183
0.093
Small

.059
0.586
Trivial

-.153
0.159
Small

-.072
0.512
Trivial

-.110
0.311
Small

.207
0.056
Small

.115
0.291
Small

Full Forward
r
p
Effect Size

-.073
0.525
Trivial

-.101
0.378
Small

-.128
0.265
Small

.019
0.869
Trivial

.041
0.724
Trivial

.171
0.134
Small

-.014
0.906
Trivial

-.044
0.701
Trivial

-.083
0.468
Trivial

.117
0.309
Small

.071
0.538
Trivial

.185
0.105
Small

* = significant correlation at 0.05 level
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Table 5.6. The defensive actions per pitch third in relation to running performance.
Total Distance (m)

Position

Def.
actions in
Def. 3rd
reference
team

Def. actions
in Def. 3rd
opposition

Def.
actions in
Mid. 3rd
reference
team

Def. actions
in Mid. 3rd
opposition

High-Speed Distance (m)
Def.
actions in
Atk. 3rd
reference
team

Def. actions
in Atk. 3rd
opposition

Fouls
committed
in Mid. 3rd
reference
team

Def.
actions in
Def. 3rd
reference
team

Def. actions
in Def. 3rd
opposition

Def.
actions in
Mid. 3rd
reference
team

Def. actions
in Mid. 3rd
opposition

Def.
actions in
Atk. 3rd
reference
team

Def. actions
in Atk. 3rd
opposition

Fouls
committed
in Mid. 3rd
reference
team

Full Back
r

.158

.074

-.026

.005

.076

-.042

-.212*

.196*

.042

-.065

-.024

.032

-.025

-.204*

p

0.110

0.454

0.797

0.956

0.444

0.670

0.030

0.046

0.671

0.512

0.811

0.746

0.801

0.038

Effect Size

Small

Trivial

Trivial

Trivial

Trivial

Trivial

Small

Small

Trivial

Trivial

Trivial

Trivial

Trivial

Small

.194*

-.118

.015

-.026

-.016

-.065

-.239*

.088

-.034

-.017

-.077

-.023

-.133

-.263*

Half Back
r
p

0.044

0.225

0.878

0.792

0.868

0.507

0.013

0.364

0.725

0.860

0.426

0.815

0.171

0.006

Effect Size

Small

Small

Trivial

Trivial

Trivial

Trivial

Small

Trivial

Trivial

Trivial

Trivial

Trivial

Small

Small

-.323*

Midfield
r

.124

.051

-.131

-.136

-.112

-.186

-.280*

.133

.066

-.125

-.158

-.050

-.141

p

0.362

0.709

0.335

0.316

0.409

0.17

0.036

0.328

0.627

0.357

0.245

0.717

0.3

0.015

Effect Size

Small

Trivial

Small

Small

Small

Small

Small

Small

Trivial

Small

Small

Trivial

Small

Medium

Half
Forward
r

.033

-.040

.064

-.035

.031

-.040

-.243*

.049

.028

.102

-.044

-.011

-.094

-.325*

p

0.761

0.716

0.558

0.749

0.777

0.715

0.024

0.657

0.796

0.351

0.685

0.92

0.391

0.002

Effect Size

Trivial

Trivial

Trivial

Trivial

Trivial

Trivial

Small

Trivial

Trivial

Small

Trivial

Trivial

Trivial

Medium

Full
Forward
r

.315*

.131

-.015

-.095

.152

.038

-.089

.314*

.191

-.025

-.079

.162

.024

-.098

p
Effect Size

0.005
Medium

0.254
Small

0.895
Trivial

0.409
Trivial

0.183
Small

0.743
Trivial

0.439
Trivial

0.005
Medium

0.094
Small

0.826
Trivial

0.49
Trivial

0.156
Small

0.836
Trivial

0.391
Trivial

* = significant correlation at 0.05 level
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5.5 Discussion
The current study aimed to assess whether technical performance indicators relate to positional
running demands of elite Gaelic football players and additionally to describe positional running
demands and provide normative values for technical performance. Positional running demands
in terms of total distance are higher than figures previously reported, however high-speed
distance figures are lower. Given the size of the current data set, our data may provide a more
comprehensive indication of match-play running performance when compared to previous
literature.We have shown that small to medium correlations exist between technical
performance indicators and positional running performance. The correlations appear to be
position-specific. Total time in play, percentage of kick-outs taken short and opposition time in
possession showed the greatest positive correlations with total distance and high-speed distance.
A high number of fouls committed in the middle third by the reference teams had a smallmedium effect in terms of reducing the total distance and high-speed distance ran by backs,
midfielders and half forwards.
Kick-outs have been a major area of discussion for Gaelic football coaches in recent years,
especially with the introduction of “the mark” in 2017, an initiative to encourage teams to kick
the ball long from restarts. Our results show that winning your own kick-out has a small effect
(r =.162 -.287) in terms of increasing the amount of total distance and high-speed distance
covered by half backs, midfielders and half forwards (Table 5.2). At the opposite end of the
pitch, winning the opposition’s kick-outs was found to have a small effect (r = -.154 - -.279) in
reducing the amount of total distance and high-speed distance covered by all positions. Our
findings appear to follow a logical trend given that the further advanced up the pitch a team
wins the ball, the less distance they have to travel to create a scoring opportunity. Interestingly,
we observed that percentage of kick-outs taken short by the reference team (r =.146 –.431) and
the opposition team (r =.187 –.367) have small to medium effects in increasing total distance
and high-speed distance. A possible explanation for this is that when kick-outs are taken short,
teams are further away from the opposition goal with more opposition players to get past to get
into a scoring position. Within Australian football an analysis of kick-ins showed that 49% are
kicked over 50-m while 21% are kicked under 25-m , with the retention rate for long kick-ins
29%, in comparison to 93.4% for short kick-ins. Our findings show much greater retention rates
for long kick-outs (56% vs. 29%) but similar retention rates for short kick-outs (92% vs. 93%).
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From our results, it is evident that teams prefer the use of hand passes over kick passes. This is
likely to do with the lower risk of hand passes and the greater success rate as opposed to kick
passes (97% v 79%). Types of passes have not previously been reported before in Gaelic
football. Hand passing creates greater opportunity for midfielders and half-forwards to provide
support and also greater time for forwards to make decisive runs. Our data show that a high
percentage of passing success by the opposition has a small effect in increasing total distance
covered by the reference team. This extra exertion is perhaps a contributing factor to the fact
that, as the number of passes increase in a counter-attack, so too does the chance of scoring,
while the chances of a turnover are decreased.
The current data demonstrates that the longer the ball is in play, the greater amount of total
distance and high-speed distance that players will run. Interestingly, findings in rugby league
show that the longer the ball is in play, the less relative distance players will run. Further work
is needed to assess whether ball in play time impacts negatively on relative distances in Gaelic
football. Stronger positive correlations were observed between distances and opposition
possession time than distances and the reference team possession time (Table 5.4). This suggests
that players work harder when out of possession rather than when they are in possession of the
ball, a trend also evident in rugby league. Time in possession is perhaps a performance indicator
that can be coded in real-time during matches to give coaches a surrogate for players physical
exertion during match-play as they are deciding on making substitutions. Interestingly it was
found that performance indicators relating to shots only had trivial to small effects on running
distances. This may be explained by the fact that a proportion of shots taken in Gaelic football
come after attacks that last less than 10 seconds, while other shots come after attacks lasting far
greater than 20 seconds (Appendix A7). This unpredictability therefore makes it difficult to
relate shot-based performance indicators to running performance.
The total number of defensive actions in the defensive third by the reference team surprisingly
had the greatest positive effect on distance for the reference team’s full forwards. This is perhaps
a reflection that when teams pull players back to defend in their defensive third, there is a greater
responsibility for full forwards to fill the voids left by half forwards and midfielders. The
number of fouls committed in the middle third by the reference team had small to medium
negative effects on total distance and high-speed distance for all positions apart from full
forwards. By breaking up opposition possessions with fouls, players are slowing the game
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down, with this impacting the degree to which players complete distance at high-speed. It
remains to be seen whether a large number of fouls in the middle third influences success in
Gaelic football, however, we have observed that it relates to a reduction in running demands,
which could potentially have an influence on the result (Appendix A5).
A limitation of this study is that only one contextual factor (playing position) was used to divide
the data for analysis. A review of the factors that influence running performance in soccer states
that no study can control for all extraneous factors but this should not deter researchers from
exploring the area with the potential for at least creating a hierarchy for these factors (time of
season, pitch size, team quality, match importance, fitness levels, weather). Similarly playing
experience and tactical awareness could potentially influence decision making when it comes
to conscious movements. More robust studies with large samples are needed to perform
multivariate statistical analyses of these factors. The current investigation is one of the largest
studies relating to Gaelic football match demands to date yet the sample size is not sufficient to
perform a full multivariate analysis for contextual factors. Another limitation that was evident
when watching broadcast coverage of games was that in some instances, replays would be
shown when the ball was in play so some events may have been missed in the coding process.
While a sample size of 4 teams gives a breadth in the representation of elite teams, it is likely
that differences exist between the teams in terms of physical and technical performance
(Appendix A5). A further limitation of this research is that in 2017 the rules for kick-outs have
changed with the introduction of the mark. Consequently, the findings of this research relating
to kick-outs may not be a true reflection of the current game. Future research should be
conducted to investigate the effect of these rule changes.

5.6 Conclusion
The current study is the first to examine the relationship between technical performance
indicators and running performance measures in Gaelic football. The findings demonstrate that
some technical performance indicators influence running performance. The type of opposition
kick-out and opposition possession length were found to have an effect on position specific
running performance. This information may be useful to teams in terms of planning training
load when playing against teams with different styles of play. By committing fouls in the
midfield area, players are reducing the amount of distance that they are required to run while
also giving themselves greater time to get back in position. Further research is needed to
examine whether there is an advantage to fouling high up the field, in terms of winning the
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game. The areas where defensive actions are carried out has position specific effects on running
demands. Coaches should consider the association between positional running performance and
technical outputs when designing training protocols and deciding on specific game tactics.
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Key Findings
There are relationships between certain running performance and technical performance
indicators.
Strategies such as short kickouts and hand passing lead to greater physical demands compared
to long kickouts and kick passing, with positional differences evident.
Informing the design of the Tactical Periodisation Model
Tactical changes to a team’s game plan can have an effect the positional running
performance of the team so coaches should be aware of the impact of
making tactical
changes.
Coaches should consider the relationship between technical and running performance when
planning training sessions. For example practicing short kickouts will have an increased
physical toll versus practicing longer kickouts so recovery times and subsequent training
activities may need to be altered
Link to Next Experimental Chapter
The technical and running performance of elite Gaelic football is now well established
however very little data exists in relation to the sub-elite game.
There is a link between technical and running performance, therefore the next Chapter will
present technical and running performance data for sub-elite match-play.
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Chapter 6
The Positional Technical and Running
Performance of Sub-Elite Gaelic Football
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6.1 Abstract
The positional technical and running performance of sub-elite Gaelic football.
Mangan, S., Collins, K. Burns, C., & O’Neill, C. (2019).
Introduction: The match-play demands of elite Gaelic football are well established, however the demands
of sub-elite Gaelic football have yet to be examined. The current research aims to examine the positional
technical and running performance of sub-elite Gaelic football match-play and to compare technical and
running performance between Division 1 and Division 2 teams. Methods: Sixty-eight sub-elite Gaelic
football players from two teams were selected to participate in this study. Player performance was monitored
via global positioning system (GPS) microtechnology (GPEXE LT 18Hz, Exelio, Udine, Italy) and a video
camera across 30 competitive matches (n = 336). Comparisons between teams and playing positions (full
back, half back, midfield, half forward, full forward) were examined for selected technical and running
performance variables. Results: Playing position had large effects on several variables including number of
possessions (ES = 0.18), number of shots (ES = 0.45), total m per minute (ES = 0.403), average speed (ES =
0.40), number of power events (ES = 0.3) and recovery time between power events (ES = 0.31). Playing
standard had trivial to small effects on all technical performance variables (ES ≤ 0.47) and trivial to small
effects (ES ≤ 0.48) on all running performance variables. Conclusion: The current study demonstrates that
there are distinct positional demands in sub-elite Gaelic football. The findings of this research also
demonstrate that there is little difference in the technical and running performance of Division 1 and Division
2 sub-elite teams.
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6.2 Introduction
Gaelic football is a team based invasion sport native to Ireland and governed by the Gaelic
Athletic Association (GAA) since its codification in 1884. The game is played by two teams of
fifteen players on a grass pitch measuring 145 m long and 90 m wide. The aim of the game is
to accumulate more points than the opposition by kicking the ball over the crossbar and between
the posts (1 point) and under the crossbar and between the posts (3 points). Gaelic football is
played at both the sub-elite (club) and elite (inter-county) level. The duration of games are 60
minutes at the sub-elite level and 70 minutes at the elite level, with additional time for stoppages
added on at the referee’s discretion. Every player who wishes to play Gaelic football
competitively must first be registered to a sub-elite GAA team. Inter-county teams select the
best players who are registered to a sub-elite GAA team in the respective county or players who
were born in that county.
At both the elite and sub-elite levels, teams compete in a championship, a league and in various
cup competitions. The championship competitions are viewed as the most prestigious
competition at both the elite and sub-elite levels (Appendix A7). Players chosen to represent
their county team are released to play with their sub-elite teams at certain stages of the season.
Elite teams maintain an amateur status despite following a professional routine, generally
completing three pitch sessions and two gym sessions each week and attending squad meetings
in addition to attempting to balance a family and working life. Sub-elite Gaelic football has a
reduced level of preparatory practice with players less likely to receive the same conditioning
and preparation than their elite counterparts. Few contemporary studies have compared elite and
sub-elite Gaelic football players with most investigations undertaken when the game structure
and level of preparatory practice was of its times. Keane, Reilly and Borrie (1997) observed that
elite Gaelic footballers had a higher estimated VO2max than their sub-elite counterparts (54 ± 3
ml·kg-1·min-1 vs 51 ± 6 ml·kg-1·min-1). Meanwhile reported that elite Gaelic football players
were taller (182 ± 4 vs 181 ± 3 cm), heavier (83 ± 3 vs 81 ± 4 kg) and had a lower percentage
adiposity (11 ± 1 vs 18 ± 3%) than sub-elite Gaelic football players.
The match-play running performance of elite Gaelic footballers has been extensively reviewed
(Appendix A5). Elite players have been observed to run 8160–9222 m during a 70 minute match
with approximately 20% of this distance completed at a high intensity relative to Gaelic football
(>17km·h-1). To date, no research has examined the running performance of sub-elite Gaelic
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football players. A recent study has examined sub-elite hurling players. Hurling is a sport played
on the same size pitch to Gaelic football with the same goalposts and playing numbers however
it is played with a stick and a ball much smaller than a Gaelic football. The authors observed
that elite players covered greater relative total distance compared to sub-elite players (118 ± 9
m min-1 vs 93 ± 16 m min-1) but sub-elite players covered more relative high-speed running
(>19.8km·h-1) than their elite counterparts (3.3 ± 0.4 m min-1 vs 2.9 ± 1.1 m min-1). The
differences between elite and sub-elite running performance in a sport similar to Gaelic football
suggests that there is a valid reason to investigate the demands of sub-elite Gaelic football. The
information would be critical for coaches and practitioners involved with the development and
transitioning of players from sub-elite to the elite level.
Technical performance in Gaelic football, like running performance, has primarily been focused
on elite players. Mangan, Ryan, et al., (2017) (Chapter 5) investigated the relationship between
technical performance indicators and running performance in elite Gaelic football, Carroll
(2013) examined team performance indicators in elite Gaelic football, Bradley and O’Donoghue
(2011) investigated counter attacks in elite Gaelic football and McGahan et al. (2018) examined
match-play running demands and technical performance in elite Gaelic footballers. Each of the
aforementioned studies only focused on elite players while only one study has examined
technical performance indicators in sub-elite Gaelic football. The authors examined three teams
(n = 48) across the three grades of championship competition (senior, intermediate, junior) to
assess which technical performance indicators were key to success. Although no comparisons
were made between the grades of competition or between player positions, the authors identified
several variables that distinguished between winning and losing teams including possession:
scores ratio; turnover rate and scores per possession.
Traditionally there are 6 playing positions in Gaelic football with a formational setup of 1
goalkeeper, 3 full backs, 3 half backs, 2 midfielders, 3 half forwards and 3 full forwards.
Midfielders, half backs and half forwards have been observed to cover significantly greater
distances than full backs and full forwards, reflecting their roles in attacking and defensive
transitions (Chapter 5). The role of full forwards is to score and link play in the attacking third,
they will generally play close to the attacking goal and are marked by full backs who act as a
last line of defence before the goalkeeper. Technical performance in Gaelic football has yet to
be examined on a positional level and given the differences between positions for running
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performance, it is likely differences will also exist between positions for technical performance.
The differing tactical roles means it is important to consider playing position when analysing
match-play performance.
There are over 370,000 registered GAA players on the island of Ireland (Appendix A7). Of this
figure, only about 0.3% will represent an inter-county team. Despite a very small minority of
GAA players who play at the elite level, the majority of research to date has focused on players
at this level. Aside from a form of competitive sport, sub-elite Gaelic football represents a social
outlet for players and also serves as a source of physical activity. The identification of the
running demands of sub-elite Gaelic football may help promote the health benefits of
participating in the sport. Additionally the identification of match-play running performance
and technical performance would provide coaches with objective figures which they could use
to create more effective training strategies.
There is a distinct lack of research relating to the running performance and technical
performance in sub-elite Gaelic football. The present study aims to examine the positional
technical and running performance of sub-elite Gaelic football match-play. The research will
also assess whether the competition grade effects technical and running performance. It is
hypothesised that positional differences will exist for technical and running performance and
that there will be a distinct difference between competition grades for technical and running
performance.

6.3 Methods
6.3.1 Participants

Thirty-seven adult male Gaelic football players (years: 23.9 ± 4.4; height: 182.9 ± 5.6cm; mass:
84.0 ± 7.9 kg) from one Division 1/Senior Championship sub-elite team and thirty-one adult
male Gaelic football players from one Division 2/Intermediate Championship sub-elite team
(years: 24.2 ± 5.2; height: 179.8 ± 4.9 cm; mass: 80.0 ± 10.1 kg) participated in the current
study. Both teams reached at least the semi-finals in both their respective league and
championship competitions in the season when data was collected. The training routines of both
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teams were very similar. A typical week would consist of the completion of two pitch training
sessions, 1-2 gym sessions and one match. Both the league and championship operate on a
promotion/relegation basis. For example winning Division 2 would lead to promotion to
Division 1 for the following season and the winner of the Intermediate Championship would
progress to the Senior Championship the following season. The study received ethical approval
from the host institute’s ethics committee. Prior to commencement, participants were provided
with information regarding the study and were required to complete a participant consent form.
6.3.2 Experimental procedures

Global positioning system (GPS) microtechnology (GPEXE LT 18Hz, Exelio, Udine, Italy)
were used to collect match data across the 2018 sub-elite season (February - October). The
microtechnology are found to be valid and reliable for determining movement patterns in team
sports. Specifically the microtechnology showed good validity and reliability for the entire
distance covered on the testing circuit (-1.6±0.3, Bias % ±90% CI; -1.6±0.3, Typical error of
estimate between units (TEE) ±90% CI), sprinting over 25.1 m with change of directions (9.2±0.3, Bias % ±90% CI; 0.5±0.1, TEE ±90% CI) and sprinting over 30 m (-6.7±0.6, Bias %
±90% CI; 1.0±0.1, TEE ±90% CI). Gaelic football involves frequent changes of direction and
high-speed actions so the selected microtechnology were deemed appropriate for assessing the
match-play running performance in the current study given their reliability for measuring high
speeds in straight lines and with changes of direction. Although the study by Hoppe et al., (2018)
found a 20 Hz Local Positioning System to be superior in terms of reliability to the 18Hz GPS
microtechnology, the significantly lower cost and the mobility of the 18Hz microtechnology
made it a more practical option for an amateur Gaelic football team. A total of 167 full match
data sets were collected during 15 Division 1/Senior championship matches and 169 full match
data sets were collected during 15 Division 2/Intermediate championship matches. Players were
grouped by the position they played in each game (full back, half back, midfield, half forward,
full forward). Match day temperatures measured between 6°C and 16°C. The duration of
matches were 60 minutes plus any additional time that the referee added on (66 ± 3 minutes).
Relative measures for distances were calculated by dividing the distance covered by each player
by the number of minutes played by each player.
The GPS microtechnology were turned on one hour prior to each match in order to prevent
disruption to the players’ preparations close to the match start-time. Each participant wore a
GPS enclosed in a tight-fitting compression vest to reduce uncontrolled device movements. A
94

single GPS was positioned centrally between the scapula in contrast to the reliability and
validity study of the selected GPS where two devices were placed between the scapula of
individuals, 7cm apart. Participants wore the devices during a standardised warm up prior to the
game to ensure that the devices established a stable satellite connection and also to ensure their
match preparation was not interrupted. Start and end times for each half were noted along with
the timing of substitutions. Post-match, data were uploaded from a computer to the GPEXE
Web App using the GPEXE Bridge software. The files were trimmed to ensure that only data
recorded during match-play was included. All matches were video recorded from an elevated
position with a HD camcorder (Canon Vixia, Canon Inc., Tokyo, Japan). The optical zoom
feature was utilised to ensure that individual players were easily identified while in proximity
of the ball. Following each game, the video was transferred using an SD card to a password
encrypted computer.
6.3.3 Running performance

GPS were used to monitor match-play running performance. Only the data for outfield players
who started and completed the full game were included in the final analysis. Data collected
included total distance (m), distance in each speed zone, average speed (km∙h−1), maximal
velocity (km∙h−1), maximal acceleration (m/s2), maximal deceleration (-m/s2), number of
acceleration events above 3m/s2 , number of deceleration events above -3m/s2 , number of Power
Events, recovery time between Power Events (s) and average duration of Power Events (s).
Power Events are an estimation of the number of events in a session which are dependent on
anaerobic processes. Distance covered was divided into 5 speed zones; Speed Zone 1 - Standing
and Walking (0–6.9 km∙h−1), Speed Zone 2 - Jogging (7–11.9 km∙h−1), Speed Zone 3 Cruising/Striding (12–16.9 km∙h−1), Speed Zone 4 - High-Speed Running (17–21.9 km∙h−1) &
Speed Zone 5 - Sprinting (>22 km∙h−1). These speed zones have been used previously to
describe Gaelic football running performance (Appendix A5).
6.3.4 Technical performance

Post-match technical analysis was carried out using a customised coding template in SportsCode
(Sports Code Elite V9.8.6, Hudl, NSW, Australia). The match was firstly viewed in its entirety
to code the times each player had an interaction with the ball or the person in possession of the
ball. Following this, each players’ interactions were viewed individually and labelled using the
technical coding template designed. Only the data of players who played the entire match was
selected for analysis. Technical performance indicators included were number of possessions,
fouls and their location on the pitch (inside 45 m line/outside 45 m line), pass type
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(handpass/kickpass), pass outcome (successful/unsuccessful), tackles, turnovers, kickouts
(won/lost/breaking/clean), shots and scoring efficiency. Definitions and outcomes for each of
the technical performance variables can be seen in Table 6.1. Two of the matches were chosen
at random for a reliability re-test. Each game was coded once and then coded a second time 7
days later. Intraclass Correlation Coefficients (ICC) were calculated to examine the agreement
between the initial data and the retest data for the individual technical performance variables.
ICC estimates and their 95% confident intervals (CI) were calculated using statistical software
(Statistical Package for the Social Sciences data analysis software V24.0, SPSS Inc., Chicago,
Illinois, USA) based on an absolute-agreement, 2-way mixed-effects model. In the event of ICC
= 1, the determinant of the covariance matrix was zero and statistics based on its inverse matrix
such as 95% CI and the level of significance could not be calculated. An excellent level of
reliability was observed for each of the variables ( (frees won (ICC =.960, p £ 0.001, 95% CI
=.907-.985 ); frees conceded (ICC = 0.987, p £ 0.001, 95% CI =.968-.995); tackle attempts (ICC
=.996, p £ 0.001, 95% CI =.990-.998); possessions (ICC =.999, p £ 0.001, 95% CI =.999-1.00);
turnovers lost (ICC =.984, p £ 0.00, 95% CI =.961-.993); turnovers won (ICC =.993, p £ 0.001,
95% CI =.983-.997); total shots (ICC =.997, p £ 0.001, 95% CI =.993-.999); total scores (ICC
= 1); total passes (ICC =.986, p £ 0.001, 95% CI =.965-.994) and kickouts contested (ICC =.996,
p £ 0.001, 95% CI =.991-.998).
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Table 6.1. Operational Definitions For Technical Performance.
PERFORMANCE
VARIABLE

DEFINITION

POSSESSION

When a player has clear control of the ball with either their hands or feet

HANDPASS

A clear striking action made with the hand in an attempt to pass the ball to a teammate.

KICKPASS

A striking action made with the foot in an attempt to kick the ball to a teammate

SUCCESSFUL PASS

When a teammate gains possession of an attempted pass

UNSUCCESSFUL PASS

When the attempted pass by an attacking player fails to reach a teammate

CONTACT TACKLE
MISSED TACKLE

If the defending player makes physical contact with the player in possession or contact with the ball to win the ball or disrupt the player in possession or
as they attempt to strike the ball
When the defending player makes an attempt to tackle the opposing player in possession but fails to make meaningful contact or any contact at all on
the player or on the ball

TURNOVER WON

When possession of the ball is won from a player on the opposing team

TURNOVER LOST

When possession of the ball is lost to the opposing team

FREE CONCEDED

When the referee blows the whistle for what they deem to be an act of misconduct or a violation of the rules in the area of pitch between the defensive

INSIDE 45

end line and the defensive 45m line

FREE CONCEDED

When the referee blows the whistle for what they deem to be an act of misconduct or a violation of the rules in the area of pitch between the defensive

OUTSIDE 45

45m line and the opposition’s end line

FREE WON

When the referee awards a free to the person in possession of the ball

KICKOUT WON

When the kickout is caught by a player on the attacking team directly from the goalkeeper’s kick without the ball having been touched by another

CLEAN

player.

KICKOUT WON
BREAKING
SHOT

When the kickout is caught by a player on the attacking team indirectly from the goalkeeper’s kick after the ball has been touched by another player.
A striking action made with the hand or foot in an attempt to score
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6.3.5 Statistical analysis

Positional statistics are reported as mean ± SD with 95% confidence intervals and coefficient of
variation percentage (CV%). Statistical analysis was completed using SPSS for Mac (Statistical
Package for the Social Sciences V24.0, SPSS Inc., Chicago, Illinois, USA). Prior to the
commencement of statistical analysis, the distribution of the data was assessed for normality
using the Shapiro–Wilk test. The data was deemed to be normally distributed for all variables.
Levene’s Test of Equality of Error Variances was failed by a number of technical and running
performance variables. The failure can be explained by positional differences in Gaelic football
so further analysis was carried out

(Appendix A5). Independent-Sample T Tests were

conducted to compare the Division 1 and Division 2 teams for all technical and running
performance variables. Statistical significance was accepted at α ≤ 0.05. Standardised effect
sizes (ES) were calculated to describe the magnitude of difference between the two teams (0–
0.19 trivial; 0.2–0.59, small; 0.6–1.19, moderate and 1.2–2.0, large). Furthermore magnitude
based inferences (MBI) were calculated using a spreadsheet from the website
http://www.sportsci.org/. A seven-category scale was used to describe the MBI based on the
qualitative probabilities consisting of ‘‘most unlikely,’’ ‘‘very unlikely,’’ ‘‘unlikely,’’
‘‘possibly,’’ ‘‘likely,’’ ‘‘very likely,’’ and ‘ ‘most likely”. Since only trivial and small
differences existed between the two teams, inter-positional differences for technical and running
performance indicators were examined, independent of team, using a series of One Way
ANOVAs. Simple main effects were calculated using a Bonferroni correction. The partial etasquared value (ηp2) was reported as a measure of effect size (ES). Effect size benchmarks specific
to partial eta-squared were used to divide effects into null (<0.01), small (<0.06), moderate
(<0.14) and large (>0.14).

6.4 Results
Although some significant differences were observed between both teams, playing standard had
trivial to small effects on all technical performance variables (ES ≤ 0.47) and trivial to small
effects (ES ≤ 0.48) on all running performance variables suggesting the magnitude of difference
between the two teams was small (Table 6.2). The aforementioned observation provided
justification to pool both teams’ data together and analyse on a positional basis.
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Table 6.2. Playing Standard Comparisons for Running and Technical Performance
Performance
Variable

Div. 1
mean ± SD

Div. 2
mean ± SD

P

ES

Qualitative Inferences for effect
magnitude (mean difference; ± 95%
CL)

Performance Variable

Div. 1
mean ± SD

Div. 2
mean ± SD

P

ES

Qualitative Inferences for effect
magnitude (mean difference; ± 95% CL)

Zone 1 (m.min-1)

42.3±3.5

41.5±4.1

0.005

0.22

very likely small (0.83; 0.1)

Own Kickout Lost
Breaking

0.3±0.6

0.3±0.7

0.972

0

possibly trivial (-0.00; 0.9)

Zone 2 (m.min-1)

23.1±5.0

22.8±6.3

0.002

0.06

very likely trivial (0.37; 0.0)

Own Kickout Lost Clean

0.1±0.3

0.1±0.3

0.457

0.07

likely trivial (0.03; 0.3)

Zone 3 (m.min-1)

24.6±8.8

22.9±6.9

0.065

0.21

very likely trivial (1.66; 0.5)

Own Kickout Won
Breaking

0.2±0.5

0.3±0.6

0.176

-0.15

possibly trivial (-0.09; 0.3)

Zone 4 (m.min-1)

14.9±5.5

13.5±4.4

0.007

0.27

very likely small (1.37; 0.2)

Own Kickout Won Clean

0.7±1.0

0.7±1.0

0.886

-0.02

possibly trivial (-0.02; 1.1)

Zone 5 (m.min-1)

6.7±2.7

6.0±2.6

0.565

0.27

possibly small (0.72; 11.2)

Opp. Kickout Lost
Breaking

0.4±0.7

0.6±0.9

0.020

-0.26

very likely small (-0.21; 0.1)

Total m.min-1

111.6±17.7

106.7±16.1

0.009

0.29

very likely small (4.86; 0.9)

Opp. Kickout Lost Clean

0.3±0.5

0.3±0.6

0.740

-0.04

possibly small (-0.02; 0.6)

Total Distance (m)

7270±1216

7021±1124

0.052

0.21

possibly small (249; 259)

Opp. Kickout Won
Breaking

0.4±0.7

0.8±1.0

0.000

-0.44

most likely small (-0.39; 0.0)

4.3±0.4

4.1±0.4

0.009

0.48

most likely small (0.19; 0.0)

Opp. Kickout Won Clean

0.2±0.4

0.3±0.6

0.005

-0.32

most likely small (-0.16; 0.0)

-5.8±0.7

-5.7±0.7

0.000

-0.06

possibly trivial (-0.04; 0.7)

Free Conceded Outside 45

0.8±1.0

1.2±1.3

0.000

-0.39

most likely small (-0.44; 0.0)

6.7±1.1

6.4±1.0

0.007

0.29

very likely small (0.29; 0.0)

Free Conceded Inside 45

0.4±0.7

0.5±0.8

0.110

-0.17

likely small (-0.14; 0.3)

29.4±1.4

28.8±1.6

0.000

0.39

most likely small (0.58; 0.0)

Turnover Won

1.7±1.6

2.0±1.6

0.156

-0.16

likely small (-0.25; 0.8)

5.5±3.4

4.4±3.6

0.007

0.3

most likely trivial (1.04; 0.0)

Contact Tackle

2.7±2.1

2.3±1.9

0.078

0.19

very likely small (0.39; 0.6)

13.3±4.8

11.8±4.8

0.005

0.31

very likely small (1.49; 0.1)

Missed Tackle

0.8±1.1

0.8±1.0

0.770

-0.03

possibly small (-0.03; 1.1)

96.2±21.6

90.2±22.2

0.013

0.27

very likely small (5.99; 0.6)

Possessions

16.9±6.6

14.8±6.3

0.002

0.33

most likely small (2.15; 0.1)

33.7±10.5

37.4±12.0

0.003

-0.33

most likely small (-3.73; 0.2)

Total Pass Attempts

15.2±6.4

12.8±5.8

0.001

0.38

most likely small (2.35; 0.0)

8.2±1.0

8.1±0.9

0.394

0.1

likely trivial (0.09; 0.8)

Successful Hand pass

11.3±5.1

9.0±4.6

0.000

0.47

most likely small (2.29; 0.0)

Turnover Lost

1.1±1.1

1.4±1.5

0.007

-0.3

most likely small (-0.39; 0.1)

Successful Kick pass

3.1±2.6

2.7±2.0

0.180

0.15

likely small (0.34; 1.2)

Total Shots

2.0±2.6

1.9±2.5

0.641

0.05

possibly trivial (0.130; 2.6)

Unsuccessful Hand pass

0.4±0.7

0.4±0.7

0.425

-0.09

possibly small (-0.06; 0.6)

Points

1.1±1.8

0.9±1.5

0.352

0.09

likely small (0.15; 1.4)

Unsuccessful Kick pass

0.4±0.7

0.6±1.0

0.016

-0.26

very likely small (-0.23; 0.1)

Goals
Scoring Efficiency

0.1±0.4
0.5±0.4

0.1±0.3
0.5±0.4

0.352
0.481

0.08
0.1

likely small (0.04; 0.3)
possibly small (0.04; 0.5)

Pass Success %
Free Won

95.0±6.0
0.9±0.9

91.0±11.0
1.0±1.1

0.000
0.300

0.45
-0.12

most likely (0.03; 0.0)
possibly small (-0.11; 0.7)

Max Acceleration
(m/s2)
Max Deceleration
(m/s2)
Average Speed
(km·h-1)
Maximal Velocity
(km·h-1)
Acceleration Events
(n)
Deceleration Events
(n)
Power Events (n)
Recovery Time
between power
events (s)
Power Events Avg.
Time (s)

All data in the above table are presented as match totals for the exception of the data presented as m.min-1
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Table 6.3. Running Performance Profiles.
Performance Indicator

Full Back
mean ± SD (95% CI, CV%)

Half Back
mean ± SD (95% CI, CV%)

Midfield
mean ± SD (95% CI, CV%)

Half Forward
mean ± SD (95% CI, CV%)

Full Forward
mean ± SD (95% CI, CV%)

All Positions
mean ± SD (95% CI, CV%)

Zone 1 (m.min-1)

41.0±3.9 (40.2-41.9, 11.1%)

41.7±3.3 (40.8-42.5, 9.6%)

42.3±4.0 (41.2-43.4, 10.2%)

41.3±3.9 (40.5-42.2, 12.1%)

43.9±3.6 (42.9-45.0, 9.9%) abd

41.9±3.8 (41.5-42.3, 10.8%)

Zone 2 (m.min-1)

19.8±5.2 (18.7-20.9, 27.3%)

24.6±4.7 (23.5-25.7, 19.9%) ae

26.2±4.7 (24.8-27.5, 18.8%) ae

25.4±5.0 (24.3-26.4, 20.4%) ae

18.2±4.5 (16.9-19.5, 24.3%)

22.9±5.7 (22.3-23.6, 25.6%)

Zone 3 (m.min-1)

18.2±6.1 (16.7-19.7, 34.0%)

24.9±5.8 (23.4-26.3, 23.5%) ae

26.8±5.5 (25.0-28.6, 21.1%) ae

29.4±8.8 (27.9-30.8, 30.2%) abe

18.6±5.0 (16.8-20.4, 27.5%)

23.7±7.9 (22.9-24.6, 33.6%)

Zone 4 (m.min-1)

10.8±3.8 (9.9-11.8, 35.3%)

14.9±3.8 (13.9-15.8, 24.9%) ae

15.2±4.1 (14.0-16.3, 27.8%) ae

18.2±5.4 (17.2-19.1, 29.9%) abce

11.1±3.1 (9.9-12.2,28.6%)

14.2±5.0 (13.7-14.7, 35.5%)

Zone 5 (m.min-1)

5.2±1.8 (4.6-5.8, 33.7%)

6.9±2.3 (6.3-7.4, 33.4%) ae

6.4±3.1 (5.7-7.1, 48.0%)

7.6±2.8 (7.0-8.1, 38.0%) ae

5.5±2.6 (4.8-6.1, 48.2%)

6.4±2.7 (6.1-6.7, 41.8%)

Total m.min-1

95.1±14.5 (92.1-98.1, 15.2%)

112.8±12.1 (109.9-115.8, 10.7%) ae

116.8±10.7 (113.1-120.6, 9.1%) ae

121.8±15.0 (118.9-124.7, 12.3%) abe

97.3±12.4 (93.6-100.9, 12.8%)

109.1±17.1 (107.3-111.0,
15.6%)

Total Distance (m)

6230±1005 (6018-6441, 16.1%)

7442±857 (7233-7651, 11.5%) ae

7674±776 (7409-7939, 10.1%) ae

7928±1087 (7720-8135, 13.7%) abe

6330±876 (6070-6589, 13.8%)

7145±1175 (7019-7271, 16.4%)

Max Acceleration (m/s2)

4.3±0.4 (4.2-4.3, 9.7%)

4.3±0.3 (4.2-4.3, 7.5%)

4.1±0.5 (4.0-4.2, 11.9%)

4.1±0.4 (4.0-4.2, 10.1%)

4.2±0.4 (4.1-4.3, 10.4%)

4.2±0.4 (4.1-4.2, 9.9%)

Max Deceleration (m/s2)

-5.7±0.7 (-5.9- -5.5, 9.7%)

-5.7±0.7 (-5.8- -5.5, 9.7%)

-5.6±0.8 (-5.8- -5.4, 10.2%)

-5.9±0.7 (-6.0- -5.7, 10.1%)

-6.0±0.7 (-6.2- -5.8, 11.1%)

-5.8±0.7 (-5.8- -5.7, 9.7%)

Average Speed (km·h-1)

5.7±0.9 (5.5-5.9, 15.2%)

6.8±0.7 (6.6-6.9, 12.8%) ae

7.0±0.6 (6.8-7.2, 9.1%) ae

7.3±0.9 (7.1-7.6, 12.3%) abe

5.8±0.8 (5.6-6.1, 12.8%)

6.6±1.0 (6.4-6.5, 15.6%)

Maximal Velocity (km·h1
)

29.1±1.4 (28.7-29.4, 4.9%)

29.3±1.4 (29.1-29.8, 4.7%)

28.8±1.7 (28.3-29.2, 6.0%)

29.1±1.6 (28.8-29.4, 5.4%)

28.8±1.5 (28.8-29.4, 5.0%)

29.1±1.5 (28.9-29.2, 5.2%)

Acceleration Events (n)

6.0±4.1 (5.2-6.8, 67.7%) cd

5.5±3.0 (3.7-5.6, 54.3%)

3.9±3.9 (2.9-4.9, 101.5%)

4.3±3.0 (3.5-5.0, 71.4%)

4.7±3.5 (3.7-5.6, 74.8%)

5.0±3.6 (4.6-6.3, 71.9%)

Deceleration Events (n)

11.2±4.2 (10.2-12.3, 37.4%)

13.9±5.1 (12.9-15.0, 36.7%) ac

10.5±5.2 (9.1-11.8, 49.7%)

13.1±4.3 (12.0-14.1, 32.9%) c

13.4±4.7 (12.1-14.7, 35.3%) c

12.5±4.8 (12.0-13.0, 38.6%)

Power Events (n)

79.0±18.9 (74.8-83.2, 23.9%)

103.0±18.4 (98.9-107.1, 17.8%) ae

106.5±18.3 (101.2-111.7, 17.2%) ae

99.4±20.6 (95.3-103.5, 20.7%) ae

77.0±15.7 (71.9-82.2, 20.4%)

93.2±22.1 (90.9-95.6, 23.7%)

Recovery Time between
power events (s)

43.4±12.0 (41.3-45.5, 27.5%)

30.6±7.2 (28.5-32.7, 23.4%) ae

28.9±6.9 (26.2-31.6, 23.9%) ae

31.9±9.8 (29.7-34.0, 30.8%) ae

43.6±10.5 (41.0-46.2, 24.1%)

35.6±11.4 (34.3-36.8, 32.1%)

Power Events Avg Time
(s)

7.8±0.7 (7.6-8.0, 9.4%)

8.2±0.8 (8.0-8.4, 10.2%)

8.4±1.1 (8.2-8.7, 12.4%) ae

8.4±1.0 (8.2-8.6, 11.9%) ae

7.9±1.0 (7.7-8.1, 12.2%)

8.1±0.9 (8.0-8.2, 11.5%)

a = significantly greater than Full Back (p ≤0.05), b = significantly greater than Half Back (p ≤0.05), c = significantly greater than Midfield (p ≤0.05), d =
significantly greater than Half Forward (p ≤0.05), e = significantly greater than Full Forward (p ≤0.05)
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6.4.1 Positional comparisons

Position had a large effect on total distance covered in a match (ES = 0.36). Half backs, half
forwards and midfielders covered significantly more distance than full backs and full forwards
(p ≤ 0.05). A comparison of time spent in each speed zone by position can be seen in Table 6.3.
Position had a significant effect on all running performance variables examined with the
exception of maximum deceleration (p = 0.08) and maximal velocity (p = 0.09). Position had a
large effect on the m per minute in speed zone 2 (ES = 0.29), with midfielders covering the most
distance in the speed zone and full forwards the least. Similarly a large effect was observed for
speed zone 3 (ES = 0.32) and speed zone 4 (ES = 0.32) with half forwards covering the most
distance in each speed zone and full backs the least. Position had moderate effects on the
distance per minute in speed zone 1 (ES = 0.06) and speed zone 5 (ES = 0.12) (Table 6.3). Large
effects were also observed for total m per minute (ES = 0.40), average speed (ES = 0.40),
number of power events (ES = 0.29) and recovery time between power events (ES = 0.31)
(Table 6.3).
Defensively, playing position had a large effect on the number of frees conceded outside the 45
m line (ES = 0.14), with midfielders giving away significantly more than full backs and half
backs (p ≤ 0.05) while the number of turnovers won (ES = 0.21) was also largely effected by
position with full backs winning possession significantly more times than midfielders, half
forwards and full forwards (p ≤ 0.05) (Table 6.4). In competing for possession from kickouts,
playing position had large effects on the number of opposition kickouts won through breaking
ball (ES = 0.188) and also the number of opposition kickouts lost through breaking ball (ES =
0.139) (Table 6.4) with midfield players involved in the most breaking ball contests.
Position had a large effect on the number of possessions (ES = 0.18) (Table 6.4). Full backs had
significantly fewer possession than all other positions (p ≤ 0.05). While in possession, there was
large differences between positions, with full forwards taking significantly more shots than any
other position (p ≤ 0.05, ES = 0.45) and scoring significantly more goals (p ≤ 0.05, ES = 0.19),
and points (p ≤ 0.05, ES = 0.35).
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Table 6.4. Technical Performance Profiles.
Performance Indicator

Full Back
mean ± SD (95% CI, CV%)

Half Back
mean ± SD (95% CI, CV%)

Midfield
mean ± SD (95% CI, CV%)

Half Forward
mean ± SD (95% CI, CV%)

Full Forward
mean ± SD (95% CI, CV%)

All Positions
mean ± SD (95% CI, CV%)

Own Kickout Lost
Breaking

0.0±0.2 (-0.1-0.2, 235.2%)

0.2±0.6 (0.1-0.4, 271.7%)

0.7±1.1 (0.5-0.9, 148.5%) abde

0.4±0.6 (0.2-0.5, 166.4%) a

0.2±0.6 (0.0-0.4, 314.6%)

0.3±0.7 (0.2-0.34, 235.2%)

Own Kickout Lost Clean

0.0±0.0 (-0.1-0.1, 500.0%)

0.1±0.3 (0.0-0.2, 299.8%)

0.2±0.5 (0.1-0.3, 223.2%) a

0.1±0.4 (0.1-0.2, 295.1%)

0.0±0.2 (0.1-0.2, 499.9%)

0.1±0.3 (0.1-0.1)

Own Kickout Won
Breaking

0.1±0.2 (-0.1-0.2, 430.0%)

0.3±0.5 (0.2-0.5, 159.3%) a

0.6±0.9 (0.5-0.8, 148.4%) ae

0.3±0.6 (0.2-0.5, 182.2%) a

0.1±0.4 (0.0-0.3, 324.7%)

0.3±0.6 (0.2-0.3, 210.1%)

Own Kickout Won Clean

0.6±0.9 (0.3-0.8, 168.1%)

0.9±1.1 (0.7-1.2, 113.8%) e

0.8±1.0 (0.5-1.0, 129.7%) e

0.8±1.1 (0.6-1.1, 128.1%) e

0.2±0.6 (-0.1-0.5, 288.9%)

0.7±1.0 (0.6-0.8, 144.1%)

Opp. Kickout Lost
Breaking

0.3±0.7 (0.1-0.5, 233.1%)

0.5±0.8 (0.3-0.7, 172.5%)

1.2±1.0 (0.9-1.4, 86.6%) abde

0.4±0.8 (0.2-0.5, 218.5%)

0.2±0.5 (0.0-0.4, 293.5%)

0.5±0.8 (0.4-0.6, 179.8%)

Opp. Kickout Lost Clean

0.1±0.2 (-0.1-0.2, 430.0%)

0.3±0.5 (0.2-0.4, 169.6%) a

0.6±0.9 (0.5-0.8, 140.7%) abe

0.4±0.6 (0.3-0.5, 138.9%) ae

0.1±0.3 (0.0-0.3, 276.6%)

0.3±0.6 (0.2-0.4, 192.3%)

Opp. Kickout Won
Breaking

0.3±0.5 (0.1-0.4, 209.5%)

0.7±0.9 (0.5-0.9, 128.8%) ae

1.5±1.3 (1.2-1.7, 89.2%) abde

0.5±0.8 (0.3-0.7, 145.3%)

0.3±0.6 (0.0-0.5, 219.7%)

0.6±0.9 (0.5-0.7, 152.8%)

Opp. Kickout Won Clean

0.1±0.3 (0.0-0.2, 346.3%)

0.4±0.6 (0.2-0.5, 175.2%) a

0.5±0.7 (0.3-0.6, 151.0%) ae

0.2±0.5 (0.1-0.3, 234.3%)

0.1±0.4 (0.0-0.3, 324.7%)

0.2±0.5 (0.2-0.3, 221.6%)

Free Conceded Outside 45

0.5±0.8 (0.2-0.7, 159.8%)

1.4±1.3 (0.5-1.0, 112.7%)

1.6±1.2 (1.2-1.9, 79.0%) ab

1.2±1.4 (1.0-1.5, 111.7%) a

1.4±1.3 (1.1-1.7, 92.1%) ab

1.0±1.2 (0.9-1.1, 114.8%)

Free Conceded Inside 45

0.9±1.1 (0.7-1.1, 119.9%) bcde

0.5±0.7 (0.4-0.7, 134.2%) e

0.5±0.8 (0.2-0.7, 170.5%)

0.2±0.5 (0.1-0.4, 199.7%)

0.1±0.2 (-0.1-0.3, 404.0%)

0.5±0.8 (0.4-0.6, 169.5%)

Turnover Won

2.7±1.7 (2.4-3.1, 62.5%) cde

2.3±1.5 (2.0-2.6, 62.5%) de

1.8±1.4 (1.4-2.2, 77.6%) e

1.3±1.3 (1.0-1.6, 99.6%)

0.6±0.9 (0.2-1.0, 151.1%)

1.9±1.6 (1.7-2.0, 85.8%)

Contact Tackle

2.6±2.0 (2.2-3.1, 76.7%) e

2.5±1.9 (2.1-3.0, 74.8%) e

2.8±2.0 (2.3-3.4, 69.8%) e

3.0±2.3 (2.5-3.4, 78.5%) e

1.5±1.4 (1.0-2.1, 90.2%)

2.5±2.0 (2.3-2.8, 79.4%)

Missed Tackle

0.7±0.8 (0.4-0.9, 119.2%)

0.8±1.1 (0.6-1.0, 134.8%)

1.0±1.1 (0.8-1.3, 101.8%)

1.0±1.2 (0.8-1.2, 119.0%)

0.6±0.8 (0.3-0.8, 147.1%)

0.8±1.0 (0.7-0.9, 123.1%)

Possessions

11.1±5.1 (9.8-12.5, 45.5%)

16.4±5.8 (15.1-17.7, 35.2%) a

16.8±6.9 (15.2-18.5, 41.2%) a

18.7±6.4 (17.4-20.0, 33.9%) a

15.9±6.5 (15.1-18.3, 34.9%) a

15.9±6.5 (15.2-16.6. 41.1%)

Total Pass Attempts

10.8±5.0 (9.5-12.1, 45.9%)

15.7±5.8 (14.4-17.0, 36.7%) ae

15.3±6.5 (13.7-17.0, 42.5%) ae

16.0±6.7 (14.7-17.2, 41.8%) ae

11.7±5.2 (10.1-13.3, 44.3%)

14.0±6.2 (13.3-14.7, 44.6%)

Successful Hand pass

8.1±4.3 (7.0-9.2, 53.1%)

11.2±4.4 (10.1-12.3, 39.0%) ae

10.8±5.7 (9.5-12.2, 51.4%) ae

11.6±5.4 (10.6-12.7, 46.5%) ae

8.9±4.4 (7.6-10.2, 48.9%)

10.2±5.0 (9.7-10.7, 48.9%)

Successful Kick pass

2.3±1.2 (1.7-2.7, 88.8%)

3.6±2.8 (3.1-4.1, 78.1%) ae

3.1±2.1 (2.5-3.8, 65.9%)

3.3±2.1 (2.8-3.7, 64.1%) e

1.9±2.0 (1.3-2.5, 101.9%)

2.9±2.3 (2.6-3.1, 80.1%)

Unsuccessful Hand pass

0.2±0.4 (0.0-0.3, 243.1%)

0.4±0.8 (0.2-0.5, 197.5%)

0.6±0.7 (0.4-0.8, 128.8%) a

0.5±0.7 (0.3-0.6, 157.7%)

0.5±0.8 (0.3-0.7, 160.0%)

0.4±0.7 (0.3-0.5, 175.9%)

Unsuccessful Kick pass

0.3±0.5 (0.1-0.5, 172.3%)

0.6±0.8 (0.4-0.8, 142.5%) ae

0.8±1.2 (0.6-1.0, 153.8%) ae

0.6±0.9 (0.5-0.8, 139.5%) ae

0.4±0.8 (0.2-0.6, 195.4%)

0.5±0.9 (0.4-0.6, 161.4%)

Pass Success %

95.4±6.4 (93.4-97.3, 6.7%) c

93.8±7.4 (91.8-95.7, 7.8%)

90.8±9.8 (88.3-93.2, 10.7%)

92.4±9.4 (90.5-94.3, 10.2%)

92.2±11.1 (89.8-94.6, 12.1%)

93.1±8.8 (91.7-94.2, 9.4%)

Free Won

0.7±0.9 (0.5-0.9, 123.1%)

0.8±0.8 (0.6-1.0, 107.7%)

0.9±0.9 (0.6-1.2, 96.5%)

1.4±1.2 (1.1-1.6, 86.7%) ab

1.1±1.1 (0.8-1.4, 100.2%)

1.0±1.0 (0.9-1.2, 104.3%)

Turnover Lost

0.6±0.7 (0.3-0.9, 119.2%)

1.3±1.4 (1.0-1.6, 105.2%) a

1.6±1.5 (1.2-1.9, 92.4%) a

1.4±1.4 (1.1-1.7, 96.6%) a

1.5±1.4 (1.2-1.9, 93.1%) a

1.2±1.3 (1.1-1.4, 105.9%)

Total Shots

0.4±0.6 (-0.1-0.8, 177.8%)

0.7±0.8 (0.2-1.1, 124.1%)

1.4±1.7 (0.9-2.0, 121.2%) a

3.1±2.6 (2.6-3.5, 84.8%) abc

5.2±3.0 (4.7-5.7, 58.5%) abcd

2.0±2.6 (2.8-3.5, 130.8%)

Points

0.10±0.30 (-0.2-0.4, 364.9%)

0.3±0.6 (0.00-0.6, 191.7%)

0.5±0.9 (0.2-0.9, 172.5%)

1.6±1.9 (1.3-1.9, 119.6%) abc

2.9±2.2 (2.5-3.3, 76.8%) abcd

1.0±1.7 (1.3-1.8, 169.2%)

Goals

0.0±0.0 (-0.1-0.1, 500.0%)

0.0±0.0 ( (-0.1-0.1, 500.0%)

0.1±0.3 (0.0-0.2, 338.9%)

0.2±4.2 (0.1-0.3, 226.0%) ab

0.5±0.6 (0.4-0.5, 135.3%) abcd

0.1±0.4 (0.1-0.3, 292.4%)

Scoring Efficiency

24.7±42.9 (9.1-40.2, 174.1%)

45.5±46.3 (33.3-57.7, 101.7%)

45.8±42.5 (32.2-59.3, 92.9%)

51.9±35.4 (43.1-60.8, 68.2%) a

61.1±26.6 (50.5-71.7, 43.5%) a

49.1±38.8 (43.8-54.3, 79.0%)

a = significantly greater than Full Back (p ≤0.05), b = significantly greater than Half Back (p ≤0.05), c = significantly greater than Midfield (p ≤0.05), d = significantly greater than Half Forward (p ≤0.05), e = significantly greater than Full Forward (p ≤0.05).
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6.5 Discussion
The current investigation is the first to examine the effects of position on the technical and
running performance in sub-elite Gaelic football match-play. Positional differences have
been identified for running performance in elite Gaelic football so it was important to
establish whether there are distinct positional profiles in sub-elite Gaelic football for
technical and running performance. Two sub-elite teams from two different divisions were
analysed to give a better representation of sub-elite Gaelic football performance rather than
just focusing on a single team from one division. Between position differences were
observed for several technical and running performance variables, agreeing with our first
hypothesis. Our findings show playing standard at the sub-elite level has trivial or small
effects (Table 6.2) on technical and running performance when players are analysed on a
team level, rejecting our second hypothesis. Half forwards covered the most distance, had
the highest average speed and also had most possessions of the ball. Our findings
demonstrate that sub-elite Gaelic football players distance will cover 7145 m in a 60 minute
match. The high level of physical activity coupled with the social benefits of participating
in the sport should encourage recreational athletes to participate in Gaelic games.
As with previous research in elite Gaelic football (Appendix A5), half backs, midfielders
and half forwards were found to cover significantly greater distances in sub-elite Gaelic
football matches when compared to full backs and full forwards. Due to the differences in
game length between sub-elite and elite Gaelic football (60 vs. 70 minutes), comparisons
are best made using relative figures. Only one research paper in elite Gaelic football has
reported distance as a relative measure. In comparing the results of the current research to
elite Gaelic football, all positions covered lower relative distances than elite Gaelic football
players (full back, 95 vs. 112 m.min-1; half back 113 vs. 137 m.min-1; midfield, 117 vs. 151
m.min-1; half forward, 122 vs. 144 m.min-1; full forward, 92 vs. 112 m.min-1). Caution most
be exercised however in comparing these results due to the differences in GPS systems used
across studies, but also because of the methods used for calculating relative distance. The
current study divided the total distance run by the number of minutes played, including
additional time added on by the referee (average game length = 66 minutes). The study by
Malone, Solan, et al., 2016b however, divided total distance by an arbitrary 70 minutes
(length of elite Gaelic football match minus additional time), which likely results in an
overestimation of true relative distance. The relative figures outlined in the current research
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such as the upper limits for total distance (137 m.min-1) and high-speed distance (26 m.min1

) can be very useful for coaches in terms of planning training drills and games. Coaches

can use these figures as 100% of match demands and manipulate training games and drills
to match or exceed it if they want to prepare for match-intensity or train at a lower
percentage if the session aim is recovery.
The national guidelines for physical activity in Ireland state that running 1600m in 10
minutes or less (160 m.min-1) is considered as vigorous aerobic activity and that adults
should complete 75 minutes of this activity type each week. Although our findings are below
this figure, the extra physical cost associated with performing technical skills with a Gaelic
football and the physical contact involved in a Gaelic football match would most likely
mean that sub-elite Gaelic football comes close to meeting the national guidelines for
vigorous aerobic activity. The high levels of physical activity coupled with the social
benefits of participating in team sports should encourage adults to play Gaelic football. The
identification of the physical demands are also useful for practitioners working in the elite
game. Players with one year of experience in elite Gaelic football are more likely to get
injured than those with greater experience at that level. Now that we have established that
the physical demands of sub-elite Gaelic football are lower than elite Gaelic football,
practitioners working in the elite game may work on strategies based on the data presented
to make the transition from sub-elite to elite Gaelic football more gradual, potentially
reducing the risk of injury.
Clear positional differences were observed for technical performance (Tables 6.3). Full
backs conceded significantly more frees inside the 45 m line than every other position (p <
0.001); given their positioning on the pitch and their role in marking full forwards, this is
unsurprising. Midfield players were involved in competing for more kickouts than any other
position (Table 6.4), fitting with the traditional tactical role of midfield players. Half
forwards had the most possessions and passes and won the most frees. The half forward
position seems to be key in terms of linking attacking play and as such requires a high level
of technical skill and decision making. Full forwards made significantly fewer contact
tackles (p = 0.01) than every other position, however, they accounted for significantly more
shots (p < 0.001) and points (p < 0.001) than every other position. Our findings indicate that
full forwards do not track back to the same extent of their team-mates, saving their energy
for attacks. Given the positional differences for technical and running performance, it may
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be advantageous for coaches to design specific training exercises/games for each positional
line to prepare for the specific match demands.
In comparing Division 1 and Division 2 players, there were only trivial to small effects for
all technical and running performance variables. No statistical comparisons for playing
standard have been made between sub-elite Gaelic football players to date, however playing
standard comparisons have been made in elite Gaelic football. Playing standard was found
to have a large effect on the amount of high-speed running (>17 km∙h−1) covered by full
backs and midfielders in elite Gaelic football and on a team level, there were large
differences between the total number of passes, tackles and shots missed from play. The
elite teams compared were from Division 1 and Division 3, so may explain why there are
greater differences between players compared to the current study where there is less
observable difference in the playing standard (i.e. Division 1 and Division 2).
A limiting factor of this study is that only two sub-elite teams were examined, albeit over a
large volume of games. Between team differences (Chapter 5) exist, so it is not plausible
to say that this data represents all Division 1 and Division 2 teams, although it does provide
comparative values for sub-elite Gaelic football teams that did not previously exist. The
CV% was very high for some of the technical performance variables (Table 6.4) within
positions suggesting that individual player roles may not be the same for all players in a
given position. In examining the reliability of the technical performance data, total game
values for each performance indicator were assessed for the test-retests. A limiting factor of
this approach is that it cannot be determined if an event coded in one game matches up with
the exact same event in the retest. The absence of this temporal aspect of reliability should
be noted by the reader. While the current study analysed the performance of players who
played the full game, it excluded players who did not start or who did not complete the full
game. The high physical demands placed on Gaelic football players means that the role of
substitutions are crucial. Future research should examine the role and effectiveness of
substitutions in Gaelic football in line with research in soccer that has shown substitutes
completing more high-speed running than other players and subsequent performance being
affected by situational variables. Specifically information regarding the timing of
substitutions and the m per minute covered by replacements would be particularly useful
for coaches for strategic planning. With the match-play demands of sub-elite Gaelic football
now known, further research may be warranted to assess the most effective training
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methodologies to prepare for these demands. By overexposing players to the technical and
physical demands of match-play, coaches could prepare players for the worst-case scenarios
in games.

6.6 Conclusion
The novel findings of the current study provide Gaelic football coaches and practitioners
with much needed information regarding the positional technical and running performance
demands of sub-elite Gaelic football match-play. The research provides comparative values
of performance for sub-elite Gaelic football teams. The information should provide lower
ranked teams with measures of technical and running performance of which they can aspire
to, to compete at the highest level of the sub-elite game. The findings are also beneficial to
elite Gaelic football teams in terms of transitioning players who have been selected from
sub-elite teams to represent their county at the elite level. Sub-elite teams should design
training games to exceed the highest average relative running demands of match-play (137
m.min-1) to prepare players for competitive performance.
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Key Findings
Playing position has an effect on the technical and running performance of sub-elite
Gaelic football.
The running demands of sub-elite Gaelic football are lower than the demands of elite
Gaelic football.
Informing the design of the Tactical Periodisation Model
Weekly training loads should be planned around match-play data and this is the first study
to present such match-play data for sub-elite Gaelic football players. Sub-elite teams can
now use this data to plan their training loads.
The study is the first to present positional technical performance of Gaelic football. This
data should inform coaches of the frequency of technical actions in match-play and help
them develop training activities to prepare for these demands.
Link to Next Experimental Chapter
The data presented thus far has related to match-play performance. Little information
exists relating to training activities in Gaelic football and how teams can prepare for the
demands of match-play.
The next Chapter will examine the effectiveness of small sided games (SSGs) in preparing
for the demands of elite and sub-elite Gaelic football and will compare physical,
physiological and technical outputs across 3 pitch sizes.
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Chapter 7
An Investigation into the Physical,
Physiological and Technical Demands of
Small Sided Games using Varying Pitch
Dimensions in Gaelic Football
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7.1 Abstract
An investigation into the physical, physiological and technical demands of small sided
games using varying pitch dimensions in Gaelic football.
Mangan, S., Collins, K. Burns, C., & O’Neill, C. (2019).
Introduction: The purpose of this study was to examine the effects of pitch size on the
physical, physiological and technical demands of small-sided games (SSGs) in a sub-elite
Gaelic football setting. Methods: Thirty-four sub-elite adult male Gaelic football players
completed tailored Gaelic football SSGs on three different pitch sizes (40x20m, 60x20m,
80x20m) in a 4v4 format, resulting in 312 individual player observations over the course of the
2018 season. Results: Participants performed significantly greater high-speed running (>17
km∙h−1) (p £ 0.001) and sprinting (>22 km∙h−1) (p £ 0.001) on the 60x20m pitch compared to
the 40x20m and 80x20m pitches. Pitch size had only trivial effects on the average heart rate
and the peak heart rate recorded in games. Games played on the 40x20m pitch resulted in more
scores per team (p = 0.062; η2 = 0.071), no-score entries (p = 0.075; η2 = 0.067) and possessions
per team (p = 0.015; η2 = 0.106), while ball-in-play percentage was moderately higher (p =
0.040; η2 = 0.082) on the 80x20m pitch. Conclusion: Coaches should consider pitch size and
the associated effects on physical and technical demands when planning training games, with
specific reference to the stated objectives of each respective session.

109

7.2 Introduction
Gaelic football is a sport native to Ireland, with historical references of it being played as far
back as the 14th century. The closest sports in resemblance to Gaelic football are Australian
Rules football and hurling. The sport is an invasion game contested by two teams of 15 players,
who are competing to score more than the opposition. The duration of matches are 60 (2x30)
minutes at the sub-elite (club) level and 70 (2x35) minutes at the elite level (inter-county). Subelite games are contested between club teams in each county while elite games are contested
between representative teams from the 32 counties of Ireland. The sub-elite season will
typically span from February to October while the competitive season for elite teams will span
from January to September.
The physical demands of Gaelic football match-play have been examined in the elite game
(Appendix A5) and recently in the sub-elite game (Chapter 6). In elite Gaelic football matchplay, players will typically cover 112-151 m.min-1 in a 70 minute match with an average heart
rate (HR) of 162±10 bpm and a peak HR of 189±6 bpm. In sub-elite match-play, players will
cover 95-122 m.min-1 in a 60 minute match while physiological match-play data does not yet
exist for this cohort (Chapter 6). Elite teams will have possession 69±8 times in a match
(Chapter 5) while sub-elite teams will have possession of the ball 41±6 times in a match. Gaelic
football players can pass the ball with their hands (hand pass) or with their feet (kick pass). In
an elite match, teams will hand pass the ball 131-167 times and kick pass the ball 62-71 times
, a ratio of 2.1-2.4 which is lower than the ratio in sub-elite Gaelic football of 3.7 hand pass
attempts for every kick pass attempts (Chapter 6).
Small-sided games (SSGs) are a classification of conditioned training games used widely in
team sports. SSGs are characterised by a reduction in the number of players and pitch size and
often modifications in game rules when compared to a full-sided game. The primary
advantages of SSGs are that they can replicate the physical, physiological and technical
demands of competitive match-play whilst improving tactical awareness and facilitating
players to make decisions under pressure and fatigue. A number of variables have been found
to influence the physical, physiological and technical outputs of SSGs including number of
players , pitch size , game conditions and game duration. In altering these variables, coaches
can manipulate the effects of SSGs on players. However, because of the inconsistencies in
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study designs to date, it is difficult to draw accurate conclusions regarding the impact of each
respective factor with no study yet conducted to control for all possible co-founding factors.
Research related to SSGs in Gaelic football is limited. To date, only two studies have examined
the use of SSGs in Gaelic football. Collins, Doran and Reilly (2013) conducted an eight-week
SSG training intervention of six 4v4 four-minute games with a three-minute active recovery
on an 80x20m pitch. The participants demonstrated an improvement in 5m sprint speed, sprint
repeatability and estimated VO2max following the intervention. The research by Malone, Solan
and Collins (2016) compared running performance on three different pitch sizes; 80x20m,
60x20m and 40x20m. The authors observed that the 80x20m pitch had significantly higher
running demands for total distance (257 m·min-1) compared to the 60x20m pitch (179 m·min1

) and the 40x20m pitch (128 m·min-1). Neither of the studies relating to SSGs in Gaelic

football have examined the technical demands of such games, which limits their applicability
as training interventions that have the potential to prepare players for both the physical and
technical demands of match-play. The current study aims to be the first to examine the effect
of pitch size on the physical, physiological and technical demands of SSGs in Gaelic football.
The findings of this research will provide both coaches and applied practitioners with valuable
information to aid them in training session design. The SSGs can be compared to match-play
to ascertain whether they are suitable for preparing for the physical, physiological and technical
demands of Gaelic football.

7.3 Methods
7.3.1 Participants

Thirty-four adult male Gaelic football players (years: 23.9 ± 4.4; height: 182.9 ± 5.6cm; mass:
84.0 ± 7.9kg, sum of 8 skinfolds 63±25mm) from one sub-elite team participated in this study
during the competitive stage of the 2018 season (February-October). Prior to the
commencement of data collection, all participants were notified of the aims and procedures of
the study and were informed that they could withdraw their participation at any time. Written
consent and a medical declaration were obtained in each case. Ethical approval was obtained
from the host institution’s Research Ethics Committee. The study was conducted according to
the Declaration of Helsinki (1975) for research involving human subjects.
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7.3.2 Experimental design

Players were monitored in training during small-sided games (SSGs) on three different pitch
sizes (40x20m, 60x20m, 80x20m) consistent with previous research in Gaelic games. Each
game was contested between two teams of 4 players and lasted 4 minutes in duration. A range
of 1-3 games were completed in a single training session, with 4 minutes of active recovery
observed between games when more than 1 game was completed. Only 1 game was run at any
one time and only one pitch size was used in a given session. The games were completed after
a standardised warm-up and related technical skills work. All games were played on the same
grass-based pitch and were refereed by an experienced GAA coach. The team’s head coach
gave encouragement and constructive feedback to players throughout without disrupting the
flow of the game. Players were reminded of the score throughout to promote competitiveness
in the games. The pitch was set up with two gates at either end, which the players had to carry
the ball through to score (Figure 7.1). The gates were positioned 2m in from the side-line and
each were 2m wide. Once a team scored at one end of the pitch, the direction of play changed.
The team who scored, retained the ball and had to wait until all the players on that team were
on the end line before resuming play. Likewise, play could not restart until all the opposition
players were situated at the demarcated line on the pitch before restarting play at 10m, 15m
and 20m on the 40m long, 60m long and 80m long pitches respectively. The remainder of the
playing rules mirrored that of a competitive Gaelic football match. Following a familiarisation
period of two training sessions participating in the selected SSGs, a total of 312 individual
player observations were recorded (40x20m, n=104; 60x20m, n=104; 80x20m, n=104).
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Figure 7.1. SSG Pitch Schematics.
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7.3.3 Physical and physiological demands

Global positioning systems (GPS) (GPEXE lt 18Hz, Exelio, srl, Udine, Italy) and HR devices
(Polar Team 2 System, Polar Electro OY, Kempele, Finland) were used to monitor player’s
physical and physiological profiles during the SSGs. The selected GPS technology was
previously reported as valid and reliable for determining movement patterns in team sport and
has been used previously to evaluate activity profiles in SSGs in soccer and in Gaelic football
match-play (Chapter 6). Specifically the GPS technology have shown good validity and
reliability for sprinting over 25.1 m with change of directions (-9.2±0.3, Bias % ±90% CI;
0.5±0.1, TEE ±90% CI), sprinting over 30 m in a straight line (-6.7±0.6, Bias % ±90% CI;
1.0±0.1, TEE ±90% CI) and total distance on a testing circuit (-1.6±0.3, Bias % ±90% CI; 1.6±0.3, Typical error of estimate between units (TEE) ±90% CI). The HR devices were
validated by comparing the data to an ECG. Average HR, peak HR (HRpeak) and time spent
in three HR intensity zones (HRzone1 < 70% HRmax; HRzone2 = 70-85% HRmax; HRzone3
> 85% HRmax) were recorded for each individual in each of the games. Maximum HR
(HRmax) for each participant was estimated through the 208 - 0.7 x age formula. HRmax
estimates were used to yield comparative values for the specific population of Gaelic
footballers rather than using individual HRmax values, which may only represent the current
cohort.
The GPS microtechnology were turned on at least 20 minutes prior to each session to ensure a
strong satellite connection was achieved. The participants were instructed to wet the electrodes
on the HR strap and told to place it around their chest, touching their skin. Once the HR strap
was secured, each player was equipped with a GPS harness. The GPS was inserted in an upright
position into a pocket in the back of the harness situated between the player’s shoulder blades.
Data extracted from the GPS included total distance (m), distance in specific speed zones (as
outlined below), average speed (km∙h−1), peak speed (km∙h−1), number of acceleration events
above 3m/s2 , number of deceleration events above -3m/s2 , number of power events, recovery
time between power events (s) and average duration of power events (s). Power events are
instances that are dependent on anaerobic processes, calculated by plotting together the time
course of estimated metabolic power and oxygen consumption. Through a combination of
analysing the number of power events, average power event duration and the recovery time
between power events, an understanding of the repeated high-intensity sequences during the
games can be established. Distances are expressed in relative terms (m.min-1) to facilitate
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comparisons to match-play. The speed zones used were consistent with previously used
demarcations for Gaelic football (Appendix A5); speed zone 1 - standing and walking (0–6.9
km∙h−1), speed zone 2 - jogging (7–11.9 km∙h−1), speed zone 3 - cruising/striding (12–16.9
km∙h−1), speed zone 4 - high-speed running (17–21.9 km∙h−1) and speed zone 5 - sprinting (>22
km∙h−1).
7.3.4 Technical demands

All SSGs were recorded with a HD camcorder (Canon Vixia, Canon Inc, Tokyo,
Japan) mounted on a tripod. The tripod was positioned 10m away from the pitch, at an elevated
position in line with the centre of the pitch and was operated by a single cameraman. Following
each session, the recordings were transferred from the camcorder’s SD card to a computer for
analysis. Video analysis was undertaken by an experienced performance analyst and completed
using commercially available software (Sports Code Elite V9.8.6, Hudl, USA). A customised
coding template was designed, in accordance with two experienced Gaelic football coaches, to
analyse the technical performance of each player and the key performance indicators of each
team. The list of performance indicators included are presented in Table 7.1. Individual player
attacking and defensive involvements, team possessions and team scores were first coded using
the coding template, creating video clips for each instance. Each player’s involvements were
viewed and analysed individually and were labelled based on the technical skill actions they
performed with or without the ball. All scores and restarts after scores were re-viewed and
labelled using the coding template, with a specific focus placed on the time it took to restart
play and the players who were in the scoring zone at the moment of a score. Ball in play % was
recorded for each of the games to determine whether it changes across pitch sizes. Three of the
SSGs, one from each pitch size, were chosen at random for a test of reliability. Each SSG was
recoded on a fresh SportsCode timeline 7 days following the initial coding. Intraclass
Correlation Coefficients (ICC) were used to assess the agreement between the initial
observation and the re-test for the selected performance variables. ICC estimates and their 95%
confident intervals (CI) were calculated using commercially available statistical software
(Statistical Package for the Social Sciences (SPSS) data analysis software V24.0, SPSS Inc.,
Chicago, Illinois, USA) based on an absolute-agreement, 2-way mixed-effects model. Where
ICC = 1, the determinant of the covariance matrix was zero and statistics based on its inverse
matrix such as 95% CI and the level of significance could not be calculated. An excellent
degree of reliability was observed for all technical variables (contact tackles (ICC = 1); frees
conceded (ICC = 1); frees won (ICC = 1); missed tackle attempts (ICC = 1); scores (ICC = 1);
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no-score entries (ICC = 1); possessions (ICC = 1); restart times (ICC = 1); turnovers (ICC =
1); ball in play time (ICC = 0.987, p = 0.11, 95% CI = 0.771-1.00) and pass attempts (ICC =
1)).

Table 7.1. Operational definitions for technical performance.
Performance
Variable
Player
Possession

Definition
When a player has clear control of the ball with either their hands or feet

Hand Pass

A clear striking action made with the hand in an attempt to pass the ball to a teammate.

Kick Pass

A striking action made with the foot in an attempt to kick the ball to a teammate

Successful Pass

When a teammate gains possession of an attempted pass

Unsuccessful
Pass

When the attempted pass by an attacking player fails to reach a teammate

Solo

When a player plays the ball onto their foot and the ball returns into their hand

Bounce

When the player plays the ball onto the ground and the ball returns into their hand

Contact Tackle
Missed Tackle

If the defending player makes physical contact with the player in possession or contact with the
ball to win the ball or disrupt the player in possession or as they attempt to strike the ball
When the defending player makes an attempt to tackle the opposing player in possession but fails
to make meaningful contact or any contact at all on the player or on the ball

Turnover Won

When possession of the ball is won from a player on the opposing team

Score

When a player successfully carries the ball through either of the gates their team are attacking

Foul

When the referee blows the whistle for what they deem to be a violation of the rules

Defensive Zone

Zone from the attacking team’s end line to the quarter mark on the pitch. The quarter mark is a
line at either end of the pitch which represents a quarter of the length of each pitch.

Attacking Zone

Zone from the opposition team’s end line and quarter mark

Team Possession

When one team have clear possession of the ball

Attacking Entry

If a player is in the attacking zone when their team score

Defensive Entry

If a player is in the defensive zone when the opposition team score

Restart Time

The time taken for a team to resume play once they have scored through a gate

Players in
scoring zone
No-score entry

The number of players on the attacking team who are in the attacking zone when their team scored
When the team in possession work the ball into the attacking zone but do not score in the same
phase of play.
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7.3.5 Statistical analysis

Data are presented as mean ± SD. All statistical analysis was conducted using SPSS.
Preliminary analysis was carried out to ensure all data was evenly distributed. Any major
outliers (greater than 3 standard deviations) were removed at this stage (n = 5). Further
preliminary analysis confirmed that the time of season (early season, mid-season, late season)
did not have an impact on the SSG outputs. Multiple One-Way ANOVAs were performed to
assess whether pitch size had an effect on each of the performance variables. Simple main
effects were calculated using a Bonferroni correction. Partial eta-squared (η2) was reported as
a measure of effect size. Effect size groupings specific to eta-squared were used to classify
effects into small (.0099-.0587), moderate (.0588-.1378) and large (>.1379).

7.4 Results
Pitch size had a small effect on the total distance covered in the SSGs; however, when the
distance was broken down into different speed zones, clear trends were observed. Players
covered moderately (p £ 0.001; η2 = 0.129) more distance in speed zone 1 on the 40x20m pitch
compared to the other two pitches. Pitch size had a moderate effect (p £ 0.001; η2 = 0.089) on
the distance covered in speed zone 4 with players covering significantly more distance in that
speed zone on the 60x20m pitch compared to 40x20m and 80x20m pitches. Likewise, players
covered largely more (p £ 0.001; η2 = 0.162) distance in speed zone 5 on the 60x20m pitch
compared to the other two pitch sizes (Table 7.2). Average speeds (p £ 0.001; η2 = 0.125) and
peak speeds (p £ 0.001; η2 = 0.077) were found to be lower on the 40x20m pitch with a
moderate effect size when compared to the larger pitches.
Pitch size had a moderate effect (p £ 0.001; η2 = 0.089) on the number of power events in a
game, with players completing significantly more power events on the 40x20m pitch. Trivial
differences were observed for acceleration profiles across the three pitch sizes (Table 7.2).
Pitch size had only trivial effects on the average HR and HRpeak recorded in games. Time
spent in each HR zone was not affected by pitch size, with no significant differences observed.
Standard deviations for time spent in each HR zone were quite high which would indicate high
levels of individual variability (Table 7.2).
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Table 7.2. The effect of SSG pitch size on physical and physiological performance.

Variable

40x20 m

60x20 m

80x20 m

Average

P

Partial Eta (η2)

Effect Size

Distance in Speed Zone 1 (m.min-1)
Distance in Speed Zone 2 (m.min-1)

38.1±4.6 bc
41.8±7.8 b

34.8±4.7
38.4±7.8

33.6±5.8
43.1±9.3 b

35.5±5.4
41.1±8.5

0.000
0.000

0.129
0.055

Moderate
Small

Distance in Speed Zone 3 (m.min-1)

33.7±9.0

35.4±10.3

36.3±9.7

35.1±9.7

0.139

0.013

Small

Distance in Speed Zone 4 (m.min-1)

15.6±5.9

21.2±8.4 ac

18.2±7.5 a

18.3±7.7

0.000

0.089

Moderate

Distance in Speed Zone 5 (m min )

5.6±4.2

12.5±8.1 ac

10.6±6.9 a

9.6±7.2

0.000

0.162

Large

Total Distance (m.min-1)

133.2±11.4

142.0±13.8 a

141.6±12.1 a

138.9±13.1

0.000

0.096

Small

25.0±2.1

26.6±2.5 a

26.0±2.3 a

25.9±2.4

0.000

0.077

Moderate

Average Speed (km·h )

7.9±0.6

8.5±0.8 a

8.5±0.7 a

8.3±0.8

0.000

0.125

Moderate

Percentage Of Peak Speed (%)

82.8±6.8

87.6±7.6 a

86.3±7.5 a

85.5±7.6

0.000

0.071

Moderate

Power Events (n)

11.3±2.3 bc

10.2±1.9

9.7±2.1

10.4±2.2

0.000

0.089

Moderate

Recovery Time Between Power Events (s)

13.5±4.6

14.7±4.0

15.6±5.1 a

14.6±4.6

0.007

0.032

Small

Power Event Average Time (s)

7.6±1.5

8.0±1.5

8.4±2.1

8.0±1.8

0.270

0.008

Trivial

Acceleration Events (n)

0.4±0.5

0.4±0.7

0.3±0.5

0.4±0.6

0.543

0.004

Trivial

Deceleration Events (n)

1.4±1.3

1.6±1.2

1.2±1.0

1.4±1.2

0.116

0.014

Trivial

Average HR (bpm)

173±10

171±12

172±12

172±11

0.773

0.002

Trivial

184±10

184±9

184±9

184±9

0.959

0.000

Trivial

Time HRmax < 70% (s)

10.8±6.9

10.5±7.5

8.6±7.0

10.0±7.2

0.083

0.017

Trivial

Time HRmax 70-85% (s)

51.0±24.7

49.0±24.8

48.8±28.4

49.7±25.8

0.360

0.007

Trivial

Time HRmax > 85% (s)

182.3±33.2

182.3±32.2

184.8±35.8

183.0±33.5

0.856

0.001

Trivial

% HRmax

86.4±6.4

86.4±7.2

85.9±6.4

86.3±6.6

0.940

0.001

Trivial

.

-1

-1

Peak Speed (km·h )
-1

Peak HR (bpm)

Data presented as means ± SD a = significantly greater than 40x20m (p ≤0.05), b = significantly greater than 60x20m (p ≤0.05), c = significantly greater than 80x20m (p ≤0.05)
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Table 7.3. The effect of SSG pitch size on technical performance.
Variable (n)
Scores Per Team
No-Score Entries
Team Possessions
Restarts Less Than 5s
Restarts Between 5&9.99 s
Restarts Over 10s
1 Player In Scoring zone
2 Players In Scoring Zone
3 Players In Scoring Zone
4 Players In Scoring Zone
Team Turnovers Won
Ball in Play %
Successful Handpass (Per Player)
Successful Kick pass (Per Player)
Contact Tackle (Per Player)
Missed Tackle (Per Player)
Number of Possessions (Indv.)
Touches Per Possession (Per Player)
Bounce (Per Player)
Solo (Per Player)
Free Conceded (Per Player)
Attacking Entries (Per Player)
Defensive Entries (Individual)

40x20 m
3.3±1.5
1.0±1.0
5.7±1.6 c
0.1±0.3
1.9±1.0 c
1.0±1.1
0.7±1.1
1.3±1.0 c
0.7±0.8
0.5±0.6
1.8±1.0
68.7±6.5
4.0±2.1
0.2±0.5
1.3±1.1
0.5±0.7
5.5±2.6
1.0±0.7
2.9±2.4
2.7±2.4
0.0±0.1
1.8±1.0 c
1.9±1.1 c

60x20 m
3.1±2.1
0.6±0.8
4.5±2.4
0.0±0.0
1.2±1.2 c
1.6±1.5
0.7±1.2
0.8±1.0
0.9±0.9
0.6±0.8
1.2±0.7
70.5±6.7
3.9±2.4
0.2±0.4
1.1±1.1
0.5±0.9
5.2±2.9
1.2±1.0
3.3±2.8 c
3.2±3.1
0.0±0.3
1.9±1.3 c
1.8±1.2 c

80x20 m
2.2±1.5
0.5±0.7
4.2±1.8
0.0±0.0
0.4±0.8
1.6±1.3
0.5±0.8
0.7±0.8
0.6±0.7
0.4±0.6
1.8±1.2
73.1±5.0 a
4.0±2.9
0.2±0.6
1.1±1.0
0.3±0.7
5.3±3.3
1.2±1.2
2.2±2.6
3.2±3.2
0.0±0.2
1.4±1.0
1.3±1.1

Average
2.9±1.8
0.7±0.8
4.8±2.0
0.0±0.2
1.2±1.2
1.4±1.3
0.7±1.0
0.9±1.0
0.7±0.8
0.5±0.7
1.6±1.0
70.8±6.3
3.9±2.5
0.2±0.5
1.1±1.1
0.4±0.8
5.3±2.9
1.1±1.0
2.8±2.7
3.0±2.9
0.0±0.2
1.7±1.1
1.6±1.2

P
0.062
0.075
0.015
0.044
0.000
0.193
0.249
0.042
0.384
0.702
0.047
0.040
0.953
0.814
0.216
0.335
0.677
0.174
0.010
0.367
0.389
0.001
0.000

Partial Eta (η2)
0.071
0.067
0.106
0.080
0.270
0.043
0.078
0.081
0.025
0.009
0.078
0.082
0.000
0.001
0.010
0.007
0.003
0.012
0.030
0.006
0.006
0.042
0.052

Effect Size
Moderate
Moderate
Moderate
Moderate
Large
Small
Moderate
Moderate
Small
Trivial
Moderate
Moderate
Trivial
Trivial
Small
Trivial
Trivial
Small
Small
Trivial
Trivial
Small
Small

Data presented as means ± SD a = significantly greater than 40x20m (p ≤0.05), b = significantly greater than 60x20m (p ≤0.05), c = significantly greater than 80x20m (p ≤0.05).
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While not reaching statistical significance, a moderate effect was present with a higher
number of scores per team (p = 0.062; η2 = 0.071), no-score entries (p = 0.075; η2 =
0.067), possessions per team (p = 0.015; η2 = 0.106), number of restarts less than 5s (p
= 0.044; η2 = 0.080) and largely more restarts between 5 and 9.99s (p = £ 0.001; η2 =
0.270) on the 40x20 pitch in comparison to the other two pitches. Ball in play
percentage was moderately impacted (p = 0.040; η2 = 0.082) by pitch size, with ball in
play time increasing alongside the pitch dimensions. A moderate effect was observed
for turnovers won (p = 0.047; η2 = 0.078), with the 60x20m pitch having the lowest
turnovers per game (Table 7.3). Pitch size only had trivial to small effects on individual
technical performance indicators (Table 7.3).

7.5 Discussion
The current research is the first to examine the physical, physiological and technical
demands of SSGs in Gaelic football. The results demonstrate that altering the pitch size
has a greater influence on the physical and technical demands in comparison to the
physiological demands. The results demonstrate that specific pitch sizes may be more
suited to certain positions. When analysed on a per-minute scale, the measures for
physical, physiological and technical performance across all 3 pitch sizes are
comparable to Gaelic football match-play.
In examining the distances covered in different speed zones, the 40x20m pitch resulted
in the most distance covered in speed zone 1, while the 60x20m pitch resulted in the
most distance in speed zones 4 and 5. The finding is somewhat similar to the findings
of Malone, Solan, & Collins (2016), whereby the high-speed running demands on the
60x20m and 80x20m pitches was higher than the 40x20m pitch. The findings in the
current study, however, show that the 60x20m pitch had greater high-intensity running
demands than the largest pitch, in contrast to the findings of Malone, Solan and Collins
(2016). This finding is surprising since ball in play percentage is higher on the largest
pitch and ball in play time in Gaelic football has previously been shown to have a
positive correlation with high-speed running (Chapter 5). Players did however make
significantly less attacking third and defensive third entries on the 80x20m pitch size
compared to the other two pitches. It is possible that playing on the 80x20m pitch size
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has a psychological effect, with players seemingly less adventurous in fear of losing
possession and the consequential physical cost of running the length of the large pitch
to revert to a defensive position. It is also plausible that on the 80x20m pitch, players
may get detached from the play more often when the ball is on the opposite side/end of
the pitch, causing them to slow down in comparison to the 60x20m pitch where the play
is always inevitably closer. It is unlikely that fitness levels were a determining factor in
the above, given that the same participants performed large amounts of high-speed
running and sprinting on the 60x20m pitch.
When the physical demands of the SSGs were compared to the demands of Gaelic
football match-play, it was found that the relative total distance covered (m.min-1) on
the 40x20m (133 m.min-1), 60x20m (142 m.min-1) and 80x20m (142 m.min-1) pitches
is similar to the relative total distance match demands of elite Gaelic football players
(112-151 m.min-1) and above the demands of sub-elite match-play (95-122 m.min-1)
(Chapter 6). In elite Gaelic football, midfielders cover the greatest amount of relative
distance at high-speed (29 m.min-1). In the current research, players hit 73% of the
relative high-speed distance demands of an elite midfielder on the 40x20m pitch (21
m.min-1), 100% of the demands on the 80x20m pitch (29 m.min-1) and 117% of the
demands on the 60x20m pitch (34 m.min-1). In sub-elite Gaelic football, half forwards
cover the greatest amount of relative distance at high-speed (26 m.min-1) (Chapter 6).
In the current research, players hit 81% of the relative high-speed distance demands of
an elite half forward on the 40x20m pitch (21 m.min-1), 112% of the demands on the
80x20m pitch (29 m.min-1) and 131% of the demands on the 60x20m pitch (34 m.min1

). These findings demonstrate that the utilisation of the 60x20m and 80x20m pitches

are an effective method for preparing players for the high-speed demands of the elite
game. The average HR and HRpeak were not significantly different between pitch
sizes, which is not unique having been reported previously in soccer. However, the HR
data does closely resemble the HR profiles of Gaelic football match-play. The average
HRmax was slightly below the figure of 92% HRmax reported previously in Gaelic
football SSGs , however it was above 85% HRmax, suggesting the games were
sufficient to provide a training stimulus.
Interestingly, the number of power events were significantly greater on the smallest
pitch, although the duration of such events was lowest. This finding suggests a greater
metabolic cost though the percentage of time spent above 85% of HRmax was not
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significantly greater on the 40x20m pitch. When the number of power events combined
with their average duration are considered together, the total time spent performing
actions dependent on anaerobic processes are similar across the three pitch sizes (Table
7.2). The average duration of power events in the SSGs was very similar (7.6-8.4s) to
the average duration of power events in sub-elite match-play (8.1s), however recovery
times between power events were considerably shorter (13.5-15.6s versus 35.6s in
match-play) (Chapter 6). As the relative area per player increased in the current study
(40x20m - 100 m2 per player; 60x20m - 150 m2 per player; 80x20m - 200 m2 per
player), the number of power events decreased which contradicts pervious findings in
soccer SSGs. The pitch with the highest average power event duration was the 80x20m
(8.4s) which matches the average power event duration in match-play of sub-elite
midfielders and half forwards. This suggests that the larger pitch size may be more
suitable for midfielders and half forwards since the 40x20m and 60x20m do not meet
the average power event duration that they would experience in a match. Indeed the
40x20m pitch may be best suited to full backs and half backs who cover less distance
at high-intensity than other positions and have the shortest power event durations in
match-play (Chapter 6). Future research analysing the positional demands of Gaelic
football SSGs would be welcomed to explore this theory further on whether certain
pitch sizes are better suited to specific positions. The number of individual possessions
and number of contact tackles were greatest on the smallest pitch while touches per
possession were lowest, in line with existing research in soccer. This suggests that
although high-speed running was low on the smallest pitch compared to the other two
pitches, the confined area resulted in games being played at a fast pace with a high
frequency of technical actions and at a high energetic cost.
The 40x20m pitch had the greatest number of restarts after scores that were less than
10 seconds long and the fewest restarts greater than 10 seconds long (Table 7.3). This
finding is unsurprising given the shorter distance for players to run to restart play.
Meanwhile, ball in play time was significantly less on the smallest pitch in comparison
to the 80x20m pitch (p = 0.035). A potential explanation could be the greater number
of scores on the 40x20m pitch, resulting in more stoppages or may indicate that players
are more cautious on the 80x20m pitch, retaining possession for longer. The same trend
was evident in soccer SSGs , where the authors noted an increase in ball in-play time
with an increase in pitch size and also demonstrated correlations between technical and
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physical performance indicators with ball in play time.
In comparing the technical demands of the SSGs to match-play it is best to examine
this relationship on a relative (per minute) scale. In match-play, it has been reported
that teams have 0.68 possessions per minute in the sub-elite game and 0.99 possessions
per minute in the elite game (Chapter 5). The findings in the current study surpass this,
ranging from 1.05 possessions per minute on the 80x20m pitch to 1.43 possessions per
minute on the 40x20m pitch (Table 7.3). The individual player possessions per minute
ranged from 5.2-5.5 which is significantly greater than the frequency in sub-elite matchplay (0.26 possessions per minute) (Chapter 6). The average scores per minute in subelite Gaelic football match-play has been reported as between 0.15 and 0.23 and much
lower than the scores per minute in the SSGs (0.55-0.83) (Table 7.3). These differences
are to be expected, given the relative dimensions of full sided games (435m squared
per player) in comparison to the SSGs (100m-200m squared per player). Division 1
elite teams kick pass the ball 1.01 times per minute and hand pass the ball 1.87 times
per minute in a 70 minute game. The frequency of these technical actions were found
to be higher in the SSGs; however, the ratio of hand passes to kick passes in the SSGs
was far superior than match-play 19.5 versus 2.1-2.4. These findings demonstrate that
the SSGs may be effective at preparing the players for the frequency of technical
demands of Gaelic football match-play.
Due to the competitive schedule of the participating team, data collection spanned over
an 8-month period to prevent major changes to the team’s training schedule. While it
was hypothesised that changes in fitness levels over the course of the season may affect
outcome measures, preliminary analysis conducted demonstrated that time of season
had no impact on the physical, physiological or technical outputs. A limitation of the
study design was that a range of 1-3 games were completed in each session. This was
determined by the team’s coaches and the aims of the training session. Although
recovery time was included when more than one game was performed, the
familiarisation of playing more than one game in a session was not accounted for. A
further limitation of the study was that the data was not examined on a positional level.
It must be noted that only one set of game rules were utilised in the current study.
Should practitioners wish to replicate these games, they should note that changing the
game conditions may impact on the physical, physiological and technical demands.
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While the SSGs are effective at meeting the demands of match-play, few differences
were found between the frequency of technical skills across the three pitch sizes.

7.6 Practical applications
This research is the first to examine the effects of pitch size on physical, physiological
and technical performance in Gaelic football SSGs. The SSGs used in this study are
effective for preparing Gaelic football players for the physical, physiological and
technical demands of match-play. All three pitch sizes resulted in a higher frequency
(per minute) of technical actions in comparison to match-play. As such, coaches can
use these games to overexpose players to the technical demands of match-play in
preparation for intense bouts of activity. The findings also suggest that a 60x20m pitch
is the most effective in preparing players for the high-intensity physical demands of
match-play and there is no apparent benefit of expanding the pitch to 80x20m in that
regard. The HR response on all three pitches suggest that the games are sufficient to
provide an appropriately challenging training stimulus and as a result are a suitable
alternative to traditional conditioning drills. Further, it is recommended that coaches
should alternate between using a 40x20m pitch to illicit a greater number of power
events and to perform technical actions under pressure and a 60x20m pitch to expose
players to an intensity above the average match demands.

7.7 Conclusion
The results of the current study demonstrate that pitch size impacts on physical and
technical performance in Gaelic football SSGs but less so on the physiological
performance where heart response variations were negligible across all three pitch
sizes. Greater total distances were covered by players on the two largest pitches, while
high-speed running and sprinting were most prevalent on the 60x20m pitch. In contrast,
the greatest number of power events were recorded on the smallest pitch (40x20m),
which shows that games played on this pitch size still had a high metabolic cost. The
technical performance indicators, when broken down on a relative scale, surpassed the
technical demands of Gaelic football match-play, thereby supporting the validity of this
training methodology in this regard. Coaches should pay careful consideration to pitch
size when designing SSGs for Gaelic football.
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Key Findings
SSG pitch size has an effect on the technical and physical outputs of Gaelic football
players, however physiological performance does not differ between pitch sizes.
Gaelic football SSGs have a higher frequency of technical actions compared to
match-play. The high-speed running demands of Gaelic football SSGs can surpass
the relative demands of match-play and the physiological demands are similar to that
of match-play.
Informing the design of the Tactical Periodisation Model
Coaches should incorporate SSGs into their training models as they are effective at
preparing players for the physical, physiological and technical demands of matchplay.
Supplementary maximal speed training is required in weekly training plans as the
average percentage of maximal speed in the SSGs was below 88%.
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Chapter 8
Thesis Conclusions and
Recommendations
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8.1 Introduction
This thesis served to examine selected technical and physical performance parameters
in Gaelic football training and match-play. The experimental component of this thesis
was conducted as four distinct, yet related, research studies, and presented as follows:
•

Chapter 4

Seasonal changes in Gaelic football match-play
running performance

•

Chapter 5

The relationship between technical performance
indicators and running performance in elite Gaelic
football

•

Chapter 6

The positional technical and running performance of
sub-elite Gaelic football

•

Chapter 7

An investigation into the physical, physiological and
technical demands of small sided games using varying
pitch dimensions in Gaelic Football.

The findings of these studies were used to develop a novel and pioneering Tactical
Periodisation model for Gaelic football, which is outlined and discussed later in this
chapter. The practical applications of this research, along with the limitations
encountered along the way, will also be discussed, concluding with a summary section
focusing on the potential future research in this field of study.
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8.2 Discussion of hypotheses
H01: There will be no significant difference in the running demands recorded across a
competitive season or across playing position.
Chapter 4 (Study 1) examined the running performance of elite Gaelic football players
during match-play across the competitive season. Global positioning systems (4 Hz;
VX Sport, Lower Hutt, New Zealand) were used to monitor 5 elite Gaelic football teams
over a period of 5 years (2012–2016). In total, 95 matches equated to 780 full player
data sets. Running performance was characterised by total distance (m) and high-speed
distance (≥17 km h−1 m). Time of season was determined by month of the year. Oneway analyses of variance (ANOVAs) were conducted to examine the effect of month
of year on total distance, high-speed distance, and percentage high-speed distance. It
was observed that playing position had a large effect on total distance covered in matchplay (p ≤ 0.001, partial η2 =.245), and also on high-speed distance covered (p ≤ 0.001
partial η2 = 0.210). As such, the null hypothesis is rejected. Midfielders covered the
most total distance (9984 ± 1805 m) followed by half forwards (9440 ± 1765 m), half
backs (8992 ± 1582 m), full forwards (7660 ± 2009 m) and full backs (7418 ± 1397 m).
These findings were similar to a previous investigation based on a smaller sample size.
Another significant finding from this study was that ‘time of season’ had a large effect
(partial η2 = 0.148) on total distance, and a medium effect (partial η2 = 0.105) on highspeed distance, completed during elite Gaelic football match-play. Running
performance was significantly increased in August and September relative to every
preceding month in the season. In the context of this Gaelic football-specific research,
the period of August and September spans the months in which the All-Ireland
championship stage is played (i.e. top 8 teams in the country). The higher demands of
these months may be reflective of the increase in opposition team quality and game
importance in this stage of the season. These findings will serve to provide teams
with benchmarks of physical demands that they need to meet, should they reach the
latter stages of the All-Ireland football championship. The information can also
prove beneficial for the creation of a periodisation plan for Gaelic football training.
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H02: There will be no significant relationship between the frequency of technical
performance indicators and running performance indicators in elite Gaelic football
match-play.
The aim of Chapter 5 (Study 2) was to examine the relationship between technical
performance and physical performance indicators in elite Gaelic football players. Over
a period of three years (2014–2016), four elite Gaelic football teams were monitored
using GPS technologies. Four hundred and thirty-two individual player samples were
collected from 52 competitive matches. Video analysis software was used to code
technical performance indicators in all games. Pearson’s correlations were performed
between all technical variables and total distance (m) and high-speed distance (≥17 km
h−1). Total ball-in-play time had small to medium effects (r =.233 to.390, p ≥ 0.190) on
increasing the amount of total distance and high-speed distance run by players in matchplay. The percentage of short kick-outs taken by the opposition team had small to
medium effects (r =.187 to.343, p ≥ 0.057) on increasing the amount of total distance
and high-speed distance run. Likewise opposition time in possession resulted in small
to medium increases (r =.208 to.310, p ≥ 0.053) in total distance and high-speed
distance covered. The largest negative effect (r = −.89 to −.325, p ≥ 0.439) observed
for running demands was the number of fouls made in the middle third. These findings
demonstrate that employing strategies such as short kick-outs can influence a team’s
physical demands. The null hypotheses can therefore be rejected as there are certain
significant interactions between technical performance and physical performance in
elite Gaelic football players.
H03: Playing position will not have a significant effect on the running performance and
frequency of technical performance in sub-elite Gaelic football match-play.
The third experimental study in this thesis (Chapter 6, Study 3) was the first
investigation of its kind that examined the positional technical and running performance
of sub-elite Gaelic football players. Sixty-eight sub-elite Gaelic football players from
two teams were monitored via global positioning system (GPS) microtechnology
(GPEXE LT 18 Hz, Exelio, Udine, Italy) and a video camera across 30 competitive
matches (n = 336). Comparisons between teams and playing positions were examined
for selected technical and running performance variables. The key findings were that
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playing position had large eﬀects on several variables including number of possessions
(ES = 0.18), number of shots (ES = 0.45), total metres per minute (ES = 0.403), average
speed (ES = 0.40), number of power events (ES = 0.3), and recovery time between
power events (ES = 0.31). A secondary aim of this study was to investigate whether
there was a difference in technical and running performance between a Division 1 and
a Division 2 sub-elite team. The division in which a team played had trivial to small
eﬀects on all technical performance variables (ES ≤ 0.47) and trivial to small eﬀects
(ES ≤ 0.48) on all running performance variables. The results provide benchmarks of
performance for sub-elite teams, which had not existed previously, and also provide
valuable information regarding the demands that sub-elite players need to prepare for.
The null hypothesis is therefore rejected as playing position had a clear effect on the
match-play technical performance or running performance of sub-elite Gaelic football
players.
H04: Pitch size will not have a significant effect on the physical, physiological and
technical demands of a Gaelic football small sided games.
The final experimental chapter (Chapter 7, Study 4) served to examine the effect of
pitch size on the physical, physiological and technical demands of a Gaelic football
SSGs. Thirty-four sub-elite adult male Gaelic football players completed tailored
Gaelic football SSGs on three diﬀerent pitch sizes (40x20 m, 60x20 m, 80x20 m) in a
4v4 format, resulting in 312 individual player observations over the course of the 2018
season. Multiple One-Way ANOVAs were performed to assess whether pitch size had
an eﬀect on each of the performance variables. The key finding was that variation in
pitch size had an impact on the physical and technical demands; however, only trivial
effects were observed for physiological performance. Participants performed
signiﬁcantly greater high-speed running (>17 km∙h−1) (p ≤ 0.001) and sprinting (>22
km∙h−1) (p ≤ 0.001) on the 60x20m pitch compared to the 40x20 m and 80x20 m
pitches. Games played on the 40x20m pitch resulted in more scores per team (p = 0.062;
η2 = 0.071), no-score entries (p = 0.075; η2 = 0.067) and possessions per team (p =
0.015; η2 = 0.106); while ball-in-play percentage was moderately higher (p = 0.040; η2
= 0.082) on the 80x20m pitch. The heart rate (HR) response on all three pitches suggests
that the games are suﬃcient to provide an appropriately challenging training stimulus
and, as a result, are a suitable alternative to traditional conditioning drills. Notably, the
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60x20m pitch was the most eﬀective in preparing players for the high-intensity physical
demands of match-play, with high-speed running 131% higher than in match-play. All
three pitch sizes resulted in a higher frequency (per minute) of technical actions in
comparison to match-play. Therefore, coaches can use these games to overexpose
players to the technical demands of match-play in preparation for intense bouts of
activity. The null hypotheses can be partially rejected as pitch size had a significant
effect on technical and physical performance, however pitch size did not have a
significant effect on physiological performance. The absence of an effect of pitch size
on physiological performance has been previously reported in soccer.
Each of the four experimental chapters expand the literature relating to elite and subelite Gaelic football. These findings, along with the extant literature, have been used to
develop a novel and pioneering Tactical Periodisation model for Gaelic football, which
is discussed in detail in the next section.

8.3 A Tactical Periodisation model for Gaelic football
There is currently no literature relating to a Tactical Periodisation model for Gaelic
football, and very limited information relating to general periodisation of training in
Gaelic football (McGahan et al., 2019). Traditionally, pitch sessions would consist of
a warm up, some technical drills, conditioning runs, perhaps some small sided games
(SSGs) and finally large sided games (LSGs). Current coaching practice and related
training sessions are informed by previous experience, coach education programmes
and informal/formal learnings from other sports. Recent research relating to the matchplay demands of Gaelic football (S. Malone, Solan, Collins, et al., 2016a; S. Malone,
Solan, Hughes, et al., 2017) is beginning to inform training practice in elite teams, while
it would be anticipated that the change in sub-elite teams will happen at a much slower
pace. In a typical in-season week, it has been reported that elite Gaelic football players
will cover up to 21188m with a total internal load between 1386-2740 AU (S. Malone,
Roe, et al., 2016; McGahan et al., 2019). Elite teams will often have training camps
throughout a season where they will train for a number of consecutive days. One elite
team was observed to cover 54175±4254 m with an associated internal training load
of 5984±554 AU during a 7-day in-season training camp consisting of 10 pitch
sessions and 2 gym sessions- an increase of 42-45% from their regular weekly training
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load (S. Malone, Hughes, Roe, Collins, et al., 2017). Training load figures reported to
date have been based on single team studies and are likely to be heavily influenced by
the coach’s philosophies, quality and level of players and the level of the medical and
conditioning staff.

In recent years, there has been a shift towards a SSG approach to Gaelic football
training with coach education programmes and associated research highlighting the
benefits of this coaching philosophy (Collins, Doran, et al., 2013; S. Malone, Solan,
& Collins, 2016). SSGs can be used to prepare players for the ‘worst-case scenario’
of physical demands in a match (S. Malone, Solan, & Collins, 2016), whilst
concurrently preparing players for the technical and physiological demands (Mangan,
Collins, Burns, & O’Neill, 2019a) (Chapter 7). Smaller pitch sizes (e.g. 40x20m) can
be more effective at preparing players for close contact and contests for possession
while larger pitches (e.g. 60x20m) can facilitate a higher frequency of technical skills
such as bounces and solos (Mangan, Collins, et al., 2019a) (Chapter 7). Coaches
should consider the m.min-1 that players will cover in match-play (Mangan, Collins,
et al., 2019b) (Chapter 7) and the frequency of technical actions in match-play
(Mangan, Collins, et al., 2019b; Mangan, Ryan, et al., 2017) (Chapter 5 & 6) when
designing SSGs and other training activities.

It must be noted however that SSGs may not be able to prepare players for all the
demands of match-play. For example, generic SSGs may not prepare players for the
tactical demands of match-play and thus have to be designed with tactical scenarios
in mind (Fradua et al., 2013). Furthermore, in SSGs in Gaelic football, the average
percentage of maximal velocity achieved by players did not surpass 88%, suggesting
supplementary speed training is required (Mangan, Collins, et al., 2019a) (Chapter 7)
to prepare players for the high-speed actions of match-play (S. Malone et al., 2018).
It is important that training games prepare players for these ‘worst-case scenarios’ and
not just prepare them for the average demands of a match. The Tactical Periodisation
model advocates the use of SSGs and LSGs to replicate match-play scenarios in training
to comprehensively reflect and mimic all the elements of match-play performance
without having to separate the tactical from the technical, physical and physiological
(Tamarit, 2015). Based on the findings in Chapter 7 relating to the effect of pitch size
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on the technical, physical and physiological performance in Gaelic football SSGs, it
is now possible to design (with confidence) SSGs with a tactical emphasis that meets
or exceeds the match demands for the other three elements of performance.
8.3.1 The game model approach

Each of the four game moments in soccer are also transferrable to Gaelic football. While
both are invasion sports, rule differences mean that the decision-making in each of these
four moments are very different. Gaelic football players can score points from much
further out than soccer players can score goals, so during defensive organisation, there
is a need for a higher press in Gaelic football. During attacking organisation, there are
no ’off side’ violations in Gaelic football, so there are no restrictions on the movement
of players in the attacking phase of the pitch. Also, in the transitions from ‘defence to
attack’ and ‘attack to defence’, players can use a hand pass, kick pass or carry the ball,
which means that there are a greater number of options in transitional moments in
comparison to soccer or rugby.
In addition, there is also a 5th game moment in Gaelic football that needs to be
considered. Similar to the Tactical Periodisation model proposed for rugby union (Tee
et al., 2018), the contest for possession should also be considered a game moment in its
own right. The level of physical contact permitted in Gaelic football is much greater
than in soccer. When players are in possession of the ball, opposition players are
permitted to make shoulder to shoulder contact or attempt to slap the ball with their
hands, while aerial contests generally involve physical contact between players. The
physical contact involved in possession contests in Gaelic football alone does not justify
it being considered a game moment in its own right, however the importance of
possession does. In soccer, 8% of team possessions lead to a score (Tenga, Ronglan, &
Bahr, 2010); while in Gaelic football, 23% of losing team’s possessions and 33% of
winning team’s possessions lead to scores (McGuigan et al., 2018). The significant
difference in the ‘possessions:scores %’ between winning and losing teams in Gaelic
football highlights the importance of securing primary possession (McGuigan et al.,
2018).
One of the major possession contests in Gaelic football is the kick-out. A kick-out
occurs when the goalkeeper resumes play by kicking the ball off the ground (or from a
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kicking tee) from the 13 m line after there has been a score or the ball has gone wide of
the goal. In an average match, there are 44 kick-outs (Daly & Donnelly, 2018). While
some research (Mangan, Ryan, et al., 2017) (Chapter 5) considers a kick-out to signal
the start of a team’s possession, other research has suggested that kick-outs are not
considered as possession until one team is in control of the ball (McGuigan et al., 2018).
Kick-outs are the origin of possession for 29-33% of all team possessions in a game (D.
Gamble, Bradley, McCarren, & Moyna, 2019). Specifically, kick-outs to the wings
result in a scoring opportunity for either team on 31% of occasions while kick-outs to
the centre results in a scoring opportunity 21% of times (Daly & Donnelly, 2018). The
type of kickout strategy chosen by the coach may have an impact on the running
performance of players, with short kickout strategies being shown to increase distances
run by full backs, half backs and midfielders (Mangan, Ryan, et al., 2017) (Chapter 5).
Should coaches wish to change from a long kickout strategy to a short kickout strategy,
they should ensure that players are prepared for the increase in physical demands that
comes along with such a change. Another scenario that leads to a contest of possession
in Gaelic football is a throw-up. At the start of each half, the referee throws the ball up
between four players, two from either team to commence play on the half-way line.
Throw-ups can also be awarded in different areas of the pitch by the referee at any time
during game for a number of technical fouls and/or dissent. There are no published
figures on the number of throw-ups in a game, however their occurrence is much less
than kick-outs. The importance of the contest for possession from kick-outs in
particular justifies the need to consider this as a separate and distinct game moment.
The traditional Tactical Periodisation model simplifies the game model into principles
of play and sub-principles of play for each of the game moments. Principles of play are
general behaviours that the coach wants the players to perform (Tamarit, 2015). An
example in Gaelic football of a principle in the ‘defence to attack transition’ might be
attacking down the wings; this may be the behaviour the coach advocates as part of
their game model. Within the principle of attacking down the wings, there are further
sub-principles that are more specific behaviours. For example, one sub-principle in this
context might be for the defence to work the ball up one wing with short passing until
they get out of the defensive zone, while another might be for the half forwards to make
space on the wings by making a series of runs so that there are opportunities for the
defenders to either pass the ball or space to carry the ball (Figure 8.1). Once each sub134

principle is trained and understood by the players, they can be joined together to form
the principle of attacking down the wings (Figure 8.2). In the above principle of play
coaches should consider the type of pass in the transition. Kick passes could result in a
quicker transition and require players to run less, however kick passes are more difficult
to execute and have a low completion rate (79%) (Mangan, Ryan, et al., 2017) (Chapter
5). Hand passes are more likely to result in a slower transition time and require players
to run more, however the completion rate is much higher (97%) (Mangan, Ryan, et al.,
2017) (Chapter 5). According to Vitór Frade, cited in (Gomes (2006), by structuring
the game model into principles and sub-principles, you can turn the ‘incalculable
predictability’ or unpredictability of game events into potential predictability.
Gaelic football teams should spend a substantial amount of time on each of the 5 game
moments discussed above, scaffolded by the training the principles and sub-principles
of play for each moment. Every exercise in training should, therefore, be based on the
coaching of (i) the skills required to perform in a specific game moment, or (ii) the
creation of match-like scenarios where the players can practice the principles and subprinciples of play in situ. For example, if working on transitioning from defence to
attack, in a match most teams will not leave 6 forwards within the opposition 45 m line.
Therefore, the exercise should not start with 6 forwards in their traditional positions,
instead it should start with 3 forwards inside the opposition 45m line, with the other 3
forwards starting much deeper in defensive positions where they would have been
situated in a representative match context. Training practices should replicate match
type scenarios, therefore there is little value in players practicing an action if it is not
likely to take place in a match (Tamarit, 2015).
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Figure 8.1. Example of two sub-principles of play scenarios
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Figure 8.2. Example of principles of play scenario
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8.3.2 The morphocycle pattern

In designing a weekly training cycle for Gaelic football, one of the first considerations that
needs to be accounted for is the amateur status of the sport (i.e. less training days in comparison
to professional soccer or rugby union). Many players, particularly at the elite level of Gaelic
football, will have to travel long distances from their work to training and matches. Due to
work commitments, it is not feasible or reasonable to expect Gaelic football players to train
more than 4 times a week as in many professional sports. The proposed weekly in-season
Tactical Periodisation training cycle for an elite team is presented below (Figure 8.3) with
variations for 5 and 6 days between games. The weekly training cycle for sub-elite teams would
be similar, however, the weekly training volume should be 15% lower since distance covered
per minute is 15-23% lower in sub-elite match-play (Mangan, Collins, et al., 2019b) (Chapter
6) and matches are 10 minutes shorter. In order to prevent overtraining the Tactical
Periodisation model proposed for Gaelic football will include 2 recovery days in the 7 day
cycle. Coaches should avoid sudden spikes in volume and intensity by planning training loads
carefully in advance.
Although one of the foundations of Tactical Periodisation is that no element of performance
should be trained in isolation, it is unlikely that Gaelic football players can acquire the required
physical adaptions for performance from pitch-based sessions only. As mentioned previously,
there is greater physical contact in Gaelic football when compared to soccer, while Gaelic
football players also possess greater upper body strength levels, which is a core requirement
for the game. Because of the greater physical contact in Gaelic football, supplementary
resistance training is recommended to meet the high levels of muscular strength required to
play competitively; therefore, similar to rugby, training cannot be completely tactical in nature
(Tee et al., 2018). Research in professional soccer has demonstrated that one strength session
every week during the in-season is more effective at maintaining strength and sprint
performance than one session every two weeks. Rønnestad et al. (2011) recommend
performing the strength maintenance session between 1-2 days after a match and at least 2-3
before the next match. The authors do not mention whether the strength maintenance session
was completed prior to or post the pitch session. In rugby, it is proposed that the strength work
is conducted prior to a pitch session (Tee et al., 2018). However due to a lack of resources and
facilities, particularly at the level of sub-elite Gaelic football, in most situations it would not
be feasible to conduct a group strength session prior to a pitch session. In this proposed Tactical
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Periodisation model for Gaelic football, such a session could be completed on the day
following a match (Figure 8.3 & Table 8.2).
The periodisation of training load will depend on the team’s objectives for the year. In both the
sub-elite and elite levels of Gaelic football, the majority of teams will prioritise the
Championship competition over the League competition (Mangan & Collins, 2016) (Appendix
A). A typical weekly in-season training cycle for elite teams is presented in Table 8.2. This is
reflective of the period of the season in which The National Football League and early rounds
of the Championship are played, where they main goal is match performance and the
maintenance of physical capacity. Prior to the National Football League is a pre-season period
and following the National Football League and before the Championship, there is a further
preparatory period. The goals of these preparatory periods are more focused on the
development of strength, power, speed, aerobic and anaerobic capacity, technical skills and
principles of play, rather than match performance. A key aspect of Tactical Periodisation is
that the horizontal alteration should not change across the season (Tamarit, 2015). To account
for changes in fitness levels and match demands across the season, the number of activity bouts
and session duration can be altered, rather than changing the tactical objective of training days.
During the pre-season phase, a similar weekly training cycle is proposed with greater emphasis
on the development of physical and technical attributes rather than maintenance of these
attributes as there are no competitive matches to prepare for (Haff, 2016) (Table 8.1). For
example, the strength maintenance session normally scheduled for Match Day-1 would change
to a strength development session, with the intensity of lifts remaining the same and the number
of sets increasing (Haff, 2016). During this stage, the days normally designated as Match Days
could serve as an extra pitch training session to develop a higher level of aerobic capacity
which is required to meet the running performance demands of the Championship (Mangan,
Ryan, et al., 2019) (Chapter 4). The format of the Championship at the elite level means that
at certain times, teams can go 2-3 weeks without a game. In these periods teams have an
opportunity for further physical development once again on a microscale. Likewise it is known
that physical match demands are lower when playing against lower ranked teams (Mangan et
al., 2018) (Appendix A); which opens the possibility to increasing training load prior to
matches versus lower ranked teams. The pre-season phase should not differ in specificity from
the in-season phase when it comes to training the principles and sub-principles of play as these
are central to the game model. The training of technical skills can however be more generic
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during this stage with an emphasis on the key skills of the game (e.g. passing, tackling,
shooting, bouncing and soloing). As the season progresses technical skills training should be
more specific to the principles of play and practiced in match-like conditions.
It has been reported that fitness levels (Shovlin, Roe, Malone, & Collins, 2017) and physical
match demands (Mangan, Ryan, et al., 2019) (Chapter 4) in Gaelic football increase
systematically across the season. In the months of August and September, elite Gaelic football
players have been observed to cover significantly more total distance and high-speed distance
in match-play compared to any other month (Mangan, Ryan, et al., 2019) (Chapter 4). It is
during these months that the quarter final stages of the All Ireland football championship will
typically commence. A further weekly training cycle (Table 8.3) has been proposed for these
periods late in-season, to account for the increase in physical match-play demands and the
associated greater recovery time which is required. Teams may use the further off-feet time as
a chance to focus more on the strengths and weaknesses of the opposition and how to exploit
them.
With reference to a typical in-season Sunday-Sunday match cycle (Figure 8.3 & Table 8.2),
there are a number of differences to the traditional soccer morphocycle. Match Day -6 is
designated as a strength maintenance and active recovery day. The proposed session would not
be collective to reduce any unnecessary travelling for players and would consist of a short gym
session followed by a pool recovery session. The day would serve to facilitate adequate
recovery from the match, while also maintaining strength from pre-season gains. Match Day 5 is designed as a training day called sub-principles of play (Endurance). It is similar in
principle to the sub-dynamic tension session defined by Tamarit (2015), rather than the subdynamic active recovery session found on Match Day -5 in the soccer model. The proposed
session workload would equate to approximately 60% of the load of a match, and while players
would not be fully recovered from the previous match, this is the heaviest training day of the
week, so is placed furthest away from the next match (Tamarit, 2015). Typical training
activities on this day would consist of players working in small groups on sub-principles of
play while being exposed to challenging anaerobic conditions above match demands. One such
example is a SSG on a 60x20m pitch between 2 teams of 4 players, which would
simultaneously challenge players technically and tactically while surpassing the match-play
demands for running performance (Chapter 7). A sample training session for sub-principles of
play is presented in Appendix C.
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Table 8.1. Weekly Pre-Season Morphocycle with Day to Day Detail
Day

Session Type

Session Focus

Duration

Pitch Size, Players

Bout
Duration

Recovery
Between
Bouts

No. of
Bouts

Total
Distance

Total HighSpeed
Distance

Day 1

Group
Pitch/Challenge
Match

Principles of play, working on the whole
team, speed of thought and decision
making, more aerobic

70

Full Size, 3/4 Pitch;
12v12 to 15v15

10
minutes

6 minutes

2

7000

1500

Day 2

Strength
Development

Foam rolling, Warm up - bike, Strength
development - two upper body, 1
push/pull, 2 lower body. Pool/ice bath
recovery

60

N/A

4-6 reps

2 mins - 85100%RM

4-6
sets

N/A

N/A

Day 3

Group Pitch: Subprinciples of play

Subprinciples, working in smaller groups,
working on worst case scenarios, more
anaerobic

90

SSGs - 60x20m,
30x40m, 40x20m;
3v3 to 6v6

4 minutes

4 minutes

6

9000

2000

Day 4

Off

Recover mentally and physically

0

N/A

N/A

N/A

N/A

N/A

N/A

Day 5

Group Pitch:
Principles of play

Principles of play, working on the whole
team, speed of thought and decision
making, more aerobic

60

Full Size, 3/4 Pitch;
12v12 to 15v15

10
minutes

6 minutes

2

6000

1200

Day 6

Group Gym: Speed

Quick powerful movements, lots of
recovery time. 1 upper body, 2 lower
body

45

N/A

3-5 reps

4 mins - 80100%RM

3-5
sets

N/A

N/A

Day 7

Off

Recover mentally and physically

0

N/A

N/A

N/A

N/A

N/A

N/A
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Table 8.2. Weekly In-Season Morphocycle with Day to Day Detail
Day

Session Type

Session Focus

Duration

Pitch Size,
Players

Rep
Duration

Recovery
Between
Sets

No.
of
Sets

Total
Distance

Total HighSpeed
Distance

Match
Day

Group: Match

Performance

95

Full Size:
15 v 15

N/A

N/A

N/A

11200 (9200
Match +2000
WU)

1880 (1680
Match+200
WU)

Match
Day -6

Individual: Active
Recovery + Strength
Maintenance

Foam rolling, Warm up - bike, strength
maintenance - two upper body, 1
push/pull, 1 lower body. Pool/ice bath
recovery

50

N/A

4 reps 80100%RM

2 minutes

3 sets

N/A

N/A

Match
Day -5

Group Pitch:
Sub-principles of
play

Sub-principles, working in smaller groups,
working on ‘worst-case scenarios’, greater
focus on anaerobic capacity

70

SSGs 40x20m to
90x75m; 3v3
to 8v8

4 minutes

4 minutes

6

7000

1500

Match
Day -4

Off

Recover mentally and physically

0

N/A

N/A

N/A

N/A

N/A

N/A

Match
Day -3

Group Pitch:
Principles of play

Principles of play, working on the whole
team, speed of thought and decision
making, greater focus on aerobic

60

Full Size, 3/4
Pitch; 12v12 to
15v15

10 minutes

6 minutes

2

5000

900

Match
Day -2

Group Gym:
Speed

Quick powerful movements, lots of
recovery time. 1 upper body, 1 lower
body. Use session for 1 to 1 talks between
technical coaches and players

30

N/A

3 reps - 4060%RM

4 minutes

3 sets

N/A

N/A

Match
Day -1

Individual:
Off/Pre-Activation

Mentally and physically prepare for the
match

0

N/A

N/A

N/A

N/A

N/A

N/A

Match
Day

Group:
Match

Performance

95

Full Size; 15 v
15

N/A

N/A

N/A

11200
(9200 Match
+2000 WU)

1880 (1680
Match+200
WU)
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Table 8.3. Weekly Late In-Season Morphocycle with Day to Day Detail
Day

Session Type

Session Focus

Duration

Pitch Size, Players

Bout
Duration

Recovery
Between
Bouts

No. of
Bouts

Total
Distance

Total HighSpeed
Distance

Match Day

Group: Match

Performance

95

Full Size; 15 v 15

N/A

N/A

N/A

14200 (12000
Match +2000
Warm Up)

2700 (2500
Match+200
Warm Up)

Match Day
-6

Individual: Active
Recovery

Foam rolling, low load active recovery bike/swim

50

N/A

4 reps

2 mins 80100%RM

3 sets

N/A

N/A

Match Day
-5

Group Gym:
Strength
Maintenance

Two upper body, 1 push/pull, 1 lower body.
Pool/ice bath recovery.

40

N/A

4 reps

2 mins 80100%RM

3 sets

N/A

N/A

Match Day
-4

Off

Recover mentally and physically

0

N/A

N/A

N/A

N/A

N/A

N/A

Match Day
-3

Group Pitch:
Principles of play

Principles of play, working on the whole
team, speed of thought and decision
making, more aerobic

60

Full Size, 3/4 Pitch;
12v12 to 15v15

10
minutes

6 minutes

2

5000

900

Match Day
-2

Group Gym: Speed

Quick powerful movements, lots of recovery
time. 1 upper body, 1 lower body. Use
session for 1 to 1 talks between technical
coaches and players

30

N/A

3 reps

4 mins 40-60%RM

3 sets

N/A

N/A

Match Day
-1

Individual: Off/PreActivation

Mentally and physically prepare for the
match

0

N/A

N/A

N/A

N/A

N/A

N/A

Match Day

Group: Match

Performance

95

Full Size; 15 v 15

N/A

N/A

N/A

14200 (12000
Match +2000
Warm Up)

2700 (2500
Match+200
Warm Up)
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800
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Figure 8.3. Proposed Weekly In-Season Gaelic Football Morphocycle
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Match Day -4 is a complete rest day to provide the players with the opportunity to
recover from the previous session and furthermore to rest mentally. Match Day -3 is
similar to the sub-dynamic duration day in the soccer model (Tamarit, 2015), however
it is also combined with some sub-dynamic speed to incorporate some elements of
decision-making at speed. The focus would be on using greater amounts of players on
larger pitches for longer durations in comparison to the sub-principles of play
(Endurance) session. The aim should be to practice full principles of play in a matchlike scenario. Match Day -2 is recommended as a collective gym-based speed session
where players will perform a low number of high-speed movements with large recovery
times. The technical and tactical coaches can use this gym session as an opportunity to
discuss role-clarity and role-execution matters, both individually and collectively, with
in the group. Finally, Match Day -1 is a rest day for players, where they will prepare
individually for the match by doing some pre-activation exercises at home.
To conclude, the Tactical Periodisation model proposed here can be used by both elite
and sub-elite Gaelic football teams. The examples provided above are based on elite
team performance; therefore, to apply the same model to sub-elite teams, coaches
should consider that the distance covered per minute is 15-23% lower in sub-elite
match-play, while matches are 10 minutes shorter at the sub-elite level (i.e. 60 vs 70
minutes) (Mangan, Collins, et al., 2019b) (Chapter 6). Sub-elite Gaelic football players
also have inferior fitness levels and have a higher percentage of adipose tissue than elite
players (Keane, Reilly, & Borrie, 1997; Reeves & Collins, 2003). To account for the
difference in playing levels, coaches should reduce the training load by approximately
15% for sub-elite players. In terms of planning training load, there should be constant
discussions between the strength and conditioning coaches and the football coaches for
both short term and long term planning of training (Tee et al., 2018). While the majority,
if not all, of elite inter county teams will have dedicated strength and conditioning
coaches and sport scientists, many sub-elite teams will not have access to this expertise
and may struggle to plan training loads and supervise physical conditioning sessions
(Wilson, Caffrey, King, Casey, & Gissane, 2007). Should teams not have access to GPS
for monitoring training load, internal training load can be measured and monitored by
multiplying the session duration by session RPE.
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Finally, the morphocycle proposed in Table 8.2 is derived from players who played the
majority of minutes in each match. If players do not get game time, or only get limited
game time, they should be given supplementary exercises to do in the form of SSGs
and conditioning runs to replicate the match intensity. This should be incorporated
preferably on the match day but, if that is not possible, during the subsequent week
without impinging on the horizontal alteration
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8.4 Practical applications
Throughout this thesis, a number of contextual factors have been identified that
influence running performance in Gaelic football match-play; namely, team, match
quarter, score line, playing position, team rating and opposition team rating. The
implications of such findings for GPS analysts and sport scientists relate to the proposed
suggestion that match-to-match comparisons for running performance are somewhat
redundant due to the multifactorial nature impacting these measures. Coaches should
acknowledge the contextual factors effecting running performance in match-play and
refrain from making selection decisions based on data collected without considering
these contextual factors. A relationship between specified technical performance
indicators and running performance indicators in Gaelic football match-play were also
identified. Consequently, coaches should consider these relationships when designing
training protocols and deciding on specific game tactics. For example, if a team were
to change their tactical approach from long kick outs to short kick outs, the coaches
would have to account for the increase in running demands as a result of short kick
outs.
The investigation into sub-elite Gaelic football training and match-play provides
coaches and practitioners with highly relevant and much needed information regarding
the positional technical and running performance demands of Gaelic football matchplay at that level. The findings presented provide comparative values of performance
for sub-elite Gaelic football teams, which had not existed to date. Teams can now use
this information to design training exercises and games to meet the demands of matchplay. For example, the findings of Chapter 7 have shown that the average power event
duration in sub-elite match-play ranges from 7.8 seconds for full backs to 8.4 seconds
for midfielders, with an average recovery time between power events of 43.6 seconds
for full forwards and 28.9 seconds for midfielders. Coaches can use these averages to
design appropriate training games to not only mimic these contextual epochs, but to
challenge players in reducing the recovery time or increasing the bout duration. The
data presented should also aid elite Gaelic football teams with transitioning players
from the sub-elite to the elite level. Coaches working at the elite level can use the subelite data to plan an incremental increase from sub-elite demands to elite demands.
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The examination of the physical, physiological and technical demands of SSGs in subelite Gaelic football yielded valuable insights in relation to pitch sizes and their effect
on performance outputs. It was identified that SSGs can have a higher frequency of
skill execution than in match-play, and that a pitch size of 60x20m can facilitate players
to surpass the high-speed running demands of match-play. The HR data collected on
all three pitches suggest that such SSGs are sufficient to provide a training stimulus
providing a viable alternative to traditional conditioning drills, while also preparing
players for the physical and technical demands of the game. Although no data is
currently available on traditional large sided games and training drills used in Gaelic
football, analysing the literature in other sports would suggest that SSGs provide a more
rounded approach to preparing players for the demands of match-play since they
combine physical, physiological and technical training. In altering the pitch size in
SSGs, coaches should be cognisant of the effects of this on the physical, physiological
and technical components.
The Tactical Periodisation model that has been proposed is the first structured training
model of its kind proposed for Gaelic football. This model can be applied by elite and
sub-elite teams and has the potential to prepare players and teams effectively and
appropriately for matches. The terminology that has been used to describe the model
should be easier to understand for coaches than the direct translations from Portuguese
that have previously been used to describe Tactical Periodisation. The training schedule
that has been outlined ensures that the theory of horizontal alteration is maintained
throughout the week over the 2 pitch training sessions and the 1-2 gym sessions. The
sequence of the training schedule should remain the same across the season; however,
the level of team and stage of season should be considered to determine the volume and
intensity of each session.
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8.5 Limitations
•

While a large amount of data was collected for Chapters 4 and 5, the data was
mainly collected from highly rated teams. As a result, the data may not be
representative of lower ranked teams.

•

Over the course of this research process, two different GPS systems were used.
Data collection for the first study took place over a number of years. In that time,
technological advances meant that sampling rates of GPS technology and as a
result, reliability of data, increased. For this reason, an 18Hz system (GPEXE,
Exelio, srl, Udine, Italy) was preferred for the subsequent studies rather than the
4Hz (VX Sport GPS, Lower Hutt, New Zealand) system.

•

Only 2 teams participated in the research related to the demands of sub-elite Gaelic
football match-play (Chapter 6). From other related research findings, it is known
that style of play impacts running performance and that running performance is
influenced by team rating, time of year and score line among other contextual
factors. As a result, the data presented in this research may be reflective of the
teams involved and may not represent all sub-elite Gaelic football teams.

•

In analysing the physical performance data, not all positional groups had the same
number of participants. This was due to the fact that (i) teams line up with one less
midfielder than every other outfield position, and (ii) the inclination of coaches to
substitute forwards rather than backs during competitive match-play.

•

It should be noted that two different measures for effect size were presented in the
experimental chapters; partial eta squared (η2) and standardised eﬀect sizes (ES).
The explanation for this is due to the preference of the journals in which these
studies were published.

•

The SSG data was collected over a 9-month period. It may be that the findings of
this study were affected by changes in fitness levels over this time period. As no
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fitness testing data was undertaken, it is not possible to determine the extent of the
impact of potential changes in fitness levels.
•

Activities in the build-up to a training session, such as strength and conditioning
sessions or matches that may have caused fatigue, were not accounted for. To
minimise the effect of such activities, SSGs were conducted towards the start of
training sessions to prevent the intensity of other training exercises negatively
impacting them.
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8.6 Future research
This research has expanded the literature base relating to technical performance and
running performance in Gaelic football and team sports. However, in conducting this
research a number of further gaps in the literature have been identified and
supplementary questions have been raised, which may warrant further investigation.
•

The Tactical Periodisation Model that is proposed in this research has yet to be
applied by a Gaelic football team, therefore the success of implementing the model
cannot be determined at present. In fact, there is no evidence relating to any
investigations of Gaelic football training models that exist. A longitudinal study
examining the implementation of a Gaelic football-specific Tactical Periodisation
model would provide practitioners with much needed information regarding Gaelic
football training. Likewise, further research relating to the periodisation of Gaelic
football across a season would be welcomed.

•

The relationship between technical and running performance was analysed on a
positional level, categorising players as full backs, half backs, midfielders, half
forwards and full forwards. This does not reflect the individual positional roles of
players in the same line. For example, the role of centre half backs may be different
to the roles of wing half backs. Future research should consider examining players
on an individual level, which may provide a better insight into the relationship
between technical and running performance.

•

The analysis of SSGs in the current research compared physical, physiological and
technical performance across different pitch sizes. While the research examined
just one factor (pitch-size) between games, there are a number of other factors that
can affect SSG performance including (i) number of players, (ii) game conditions
and (iii) game length. Future research should examine how these factors influence
performance in Gaelic football SSGs. To understand the true impact of these
factors, it may be necessary to conduct spatial-temporal analysis using tracking
technology.
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•

The research conducted to date for this thesis has focused exclusively on adult male
Gaelic football players. Further investigations are needed to assess whether the
findings of this research can be applied to youth Gaelic football or the female game.
Research in Ladies Gaelic football in particular is very limited, even though they
have a similar training schedule to their male counterparts.

•

During this research, the positional technical and running performance of sub elite
Gaelic football players and the positional running performance of elite Gaelic
football players have been independently examined. However a direct comparison
between both cohorts for technical and running performance has not been explored.
An analysis conducted using the same methods for measuring running performance
and the same technical performance indicators would be welcomed by practitioners
who oversee the transition of players to the elite level. The information could be
used to determine in which areas players will need to improve most to meet the
greater demands of the elite game.
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8.7 Conclusion
The purpose of this research was to objectively analyse Gaelic football performance at
the elite and sub-elite levels and to use this data to design a novel Tactical Periodisation
model. The research has contributed to the literature relating to the technical and
running performance of Gaelic football match-play and training. The data presented
provides coaches and practitioners at both the sub-elite and elite levels with
comparative figures to gauge performance. The ideas presented with regards the
Tactical Periodisation model for Gaelic football consider the amateur nature of the
sport, the physical and technical demands of training and matches and the differences
between Gaelic football and other sports that use Tactical Periodisation. The concept
of the Tactical Periodisation model has been in existence for over 30 years; however, it
has become more popularised in recent years with high profile soccer coaches
advocating its principles. The proposed Tactical Periodisation model for Gaelic football
can be applied by elite and sub-elite teams to prepare more effectively for matches. This
model should be individualised to each team based on the coach’s game philosophy
and principles, enabling them to define their game model and how they want their
players to play in each of the game moments. From this, the coach can explain their
principles and sub-principles of play to their players in an authentic and organic way.
All training exercises and games, therefore, must relate to the team’s principles and
sub-principles of play, placing players in match-like scenarios where they have
sufficient challenge, yet freedom, to make informed decisions. The morphocycle that
has been outlined previously ensures that the theory of horizontal alteration is observed
across the week, across the two pitch sessions and the 1-2 gym sessions. While the
structure of the morphocycle should stay the same across the season, the level of team
and stage of season will determine the volume and intensity of each session. To
successfully implement a Tactical Periodisation model, the strength and conditioning
coach/sport scientist and technical coaches should be in constant communication to
enhance and develop short term and long-term planning of training.
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